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MIXED TUMORS OF THE KIDNEY IN INFANCY AND CHILDHOOD 
A Stiid\ of Seventeen Cases* 

HERilAN L KRETSCHMER, M D F A C S , and W ILLIAM G HIBBS, M D , Chicago 

From Ibe PresbyKrian Hospital of Chicago *iid the Childieo s Memorial Hospital oi Chicago 


T his paper IS based upon a study of 17 
cases of malignant tumors of the kidney 
which occurred in infants and children 
Some of the patients were under our personal 
observation and some of them were on the 
services of others at the Children's Memorial 
Hospital and the Presbyterian Hospital of 
Chicago, and we were given the opportunity 
of studying the pathological specunens re- 
moved from such cases 
An interesting fact brought out in our study 
was that, m many instances, the true nature 
of the tumor was not recognized either at the 
time of operation or at the time the histolog- 
ical examination was made For example, a 
review of the case histones showed the follow- 
ing histopathological diagnoses multiple cell 
type sarcoma, myxomatous tumor, alveolar 
round cell sarcoma, myxomatous sarcoma, 
and, in one instance, hypernephroma A care- 
ful histological study of these tumors, how- 
ever, showed that the diagnoses made were 
not correct and that the tumors really be- 
longed to the interesting group known as 
mixed tumors 

Malignant tumors of the kidney occurring 
in infants and children are rare, as may be 
seen from a review of the literature Bugbee 
and WoUstein, in a review of 4,903 autopsies 
performed on infants and children, report no 
cases of malignant renal tumor Lowsley and 


Butterfield, m a recent senes in which they 
reported their findings in 100 cases of urolog- 
ical lesions m infants and children, mention no 
case of malignant tumor Thomas and Bird- 
sall, in an exhaustive report of their experi- 
ences in children, do not include any cases of 
malignant renal tumor, but Magoun and 
McCarty report finding malignant renal tu- 
mors in 7 children 

According to Thomas, in infants and chil- 
dren tumors of the pelvis of the kidne> are 
rare as compared with the occurrence of tu- 
mors of the renal parenchyma He reports a 
very interesting type of tumor of the kidney 
pelvis Demmg some time ago reported a case 
of congenital sarcoma m a child 29 days old 
Hyman, m a senes of 70 renal neoplasms, 
reported 10 cases of mixed tumors Hasner 
recently reported 4 cases of mixed tumors of 
the kidney, 3 m inknts and children and i m 
a man aged 45 >ears Recently Wollstem 
reported a senes of 18 cases of malignant tu- 
mors of the kidney m children, 17 of them 
were mixed tumors 

That, during infancy and childhood, malig- 
nant tumors occur m other organs is evident 
from a somewhat cursory review of the litera- 
ture Among recent articles dealing with this 
subject are the following “Angiosarcoma of 
the Liver” (Bondy), “Primary Carcinoma of 
the Liver” (Castle), “Tumors of the Ovary” 


'Read at tbe kimua] Btetuig of the Anericao AssocittioD of Geiuto*U[inuy SurgeoDS FrenchLick Indiana May 32 2j and 24 1930 
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(Do\\ns), “Sarcoma of the Small Intestine” 
(Fullerton), ^‘Carcinomatous 0 \arian Tera 
toma” (Harris), “Sarcoma of the Bladder” 
(Mixter) Therefore, while the kidnej js not 
the only organ that ma> be the seat of malig- 
nant disease in mfancj and childhood, it is 
true that this organ is easily the most frequent 
site of malignant disease in the genito urinary 
tract, and that the most common tjpe of 
malignancj is the so called mixed tumor of 
Wilms 

REPORT OF CASES 

A report of the 17 cases which form the 
basis of this study follows 

Case i B N female white aged x year was 
admitted to the Children s Memorial Hospital on 
the service of Dr Joseph Drennemann August 28 
1938 with the complaint that a mass was present 
on the left side of the abdomen About 4 months 
previously that is when the child was 8 months old, 
the mother had noticed some distention of the left 
side of the abdomen The mother stated that she 
did not think the child had lost weight but there 
w as no gain in w eight and her color was poor There 
were no other s>mptoms 

Physical examination disclosed a fairl> well 
nourished child, rather pale, with a prominent 
abdomen and with heart and lungs negative A 
very prominent visible mass filled the entire left 
side of the abdomen The mass extended from the 
arch of the ribs to the crest of the ilium and be)ond 
the midlme at the level of the umbilicus It was 
smooth and firm and not tender Temperature on 
admission to hospital was 100 degrees Blood 
count red blood cells 3 000 000, white blood cells 
ig 200 polymorphonuclear neutrophiles 67 per 
cent lvmphoc>tes 30 per cent, transitionals 3 per 
cent Urinalysis showed the urine clear reaction, 
acid albumin, o sediment no blood cells and 30 
pus cells per cubic millimeter C> stoscopic examtna 
tion showed the bladder to be normal Ureteral 
catheters were passed without obstruction The 
untie from the right kidney was normal no unne 
was obtained from the left kidnev Roentgen ray 
examination of the chest was negative Pyclograms 
of the kidneys showed the right normal, the left that 
no fluid entered the left pelvis 

Pre operative diagnosis malignant tumor of the 
left kidney 

Operation (H L K) September 28 1928 (ether 
anaisthesia) The usual oblique kidney incision 
was made A large solid tumor of the kidney about 
the size of the patient s head, was found The 
veins covering the tumor were unusually large and 
tortuous The surface was smooth consistency 6rm 
color gray The tumor extended up under the costal 
arch above and into the iliac fossa below and beyond 
the midline Because of the size and fixation of the 


grow th It was decided not to do a nephrectomy Two 
pieces of tissue were removed for histological study 
Convalescence was uneventful It was advised 
that the patient be given deep \ ray treatment 
The patient was admitted to the Presbyterian 
Hospital for deep roentgen ray treatment and re 
ccived, at the hands of Dr C B Rose 27 treat 
meats During the course of these treatments there 
was definite diminution in the size of the tumor, so 
that at the end of the course nephrectomy was 
adv iscd 

December 5 1928 therefore the patient again 
entered the Children’s Memorial Hospital 

General examination by Dr Joseph Brennemann 
on January 7, 1929 gave no additional information, 
and no evidence of metastases Dr Brennemann 
concurred in the plan to carry out a nephrectomy 
Blood count at this time showed red blood cells 
2864000, white blood cells, 13400, hxmoglobin 
50 per cent Urinalysis showed reaction acid, 
albumin trace, sugar o 20 white blood cells per 
low power field blood o 

Roentgen ray examination of the chest was nega 
tive for evidences of metastasis The temperature 
vaned from 100 degrees to xoi degrees 
Optfouon (II L K ) January 10, 1929 (ether 
anxsthesia), left nephrectomy The tumor mass 
was Ireed with a great deal el difficulty because ol 
(he presence of adhesions During the course of the 
dissection a rent m the diaphragm and a tear m the 
peritoneum occurred The tear in the diaphragm 
was sewed with catgut and the opening in the 
peritoneum was closed with a running suture of 
catgut 

Convalescence was uneventful 
Histological diagnosis adenomyosarcoma of the 
left kidney 

A recent examination revealed the presence of 
large tumor masses in the abdomen and roentgen 
ray examination of the chest showed the presence of 
pulmonary metastases The child died May 18 
1929 4 months after the nephrectomy Ivo autopsy 
was obtained 

Descrtpiion of specimen removed at operation The 
kidney and tumor mass together weighed i 738 
grams and measured 17 by 13 by nH centimeters 
in maximum dimensions The mass in general was 
oval Its surface was smooth except for lobulation 
depressions of the tumor mass and for 1 2 nodulations 
of the surface 3 of which were 2 centimeters m 
diameter, and the others 3 to 3 s centimeters m 
diameter The nodulations bulged outward from 
the central tumor mass and each was covered with 
a common capsule The entire mass was firm It 
flattened only sbghtly when placed on a bard table 
and was in general a gray to light brown Delicate 
blood vessels only were present, and these were dis 
tended In places the mass was dark red to brown 
apparently because of old blood and new dark 
tissue 

riTmly attached to the upper pole was the lem 
nant of this kidney Grossly the kidney tissue was 
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Fig I Case i Kidney and tumor removed surgically Small remnant 
of kidney tissue Slight dilatation of the kidney pelvis Nodular surface 
of the tumor which in general outline is circular 


sharply defined, normally lobulated, dark brown, 
and Its surface was flattened out so as to be con 
tinuous with the general contour of the mass The 
total kidney substance present measured about 3 5 
centimeters xn diameter and weighed approximately 
30 grams Upon four transverse serial sections of 
the entire mass, the surfaces made b> cutting were 
uniformly firm throughout all portions and con- 
sisted of clumps of tissue 3 to 4 centimeters in 
diameter, of a mottled gray to light brown, sur 
rounded by narrow bands of densely rigid fibrous- 
hke tissue A center nodule was bght yellow brown, 
easily friable, and was evidently the result of pres- 
sure necrosis Near the periphery of the mass at the 
lower pole there was a sharply defined dark brown 
spongy porous nodule 3 centimeters in diameter 
Nowhere was there any substance that was not cut 
easily by a sharp knife 

In histological sections of the tumor, the tissue 
consisted of densely packed cells which stained 
deeply Although most of the cells were m clumps, 
many of them were arranged in bundles, that is, the 
nuclei were parallel, and about half of the cells had 
deep chromatin staming properties and the other 
cells were either diffusely granular, two to three 
times as long as they w ere wide, and many of them 


were vesicular Between clumps of cells isolated 
eosinophilic pol>morphonuclei were present The 
nuclei that were vesicular were generally more 
spherical than oval The c> toplasm generally was 
in strands and these stained pink and had transverse 
striatioDs Throughout the sections there were 
sharpl) defined tubular gland structures These 
tubules in general were most abundant where the 
epithelial cells were densest Nuclei of the tubular 
gland cells stained deeply, they were more oval than 
round and were situated m the mid portion of the 
cell, which IS semicolumnar in shape In the lumen 
of the tubules the content was of non cellular globoid 
structure and cell detritus Where the tissue was 
less cellular, the nuclei were more spherical and here 
isolated I> mphocy tic polymorphonuclears w ere pres- 
ent In the central portion the nuclei stain was 
faint, the cells were scanty, and the cytoplasm was 
grossly granular and stained poorly, as in pressure 
necrosis Leucocytes were moderately abundant 
throughout, but in places the> were present m 
clumps 

In sections stained with phosphotungstic acid 
hematox>lin, there were found dense striated muscle 
fibers m bundles These fibers and bundles ramified 
throughout the epithebal cells masses, but were more 
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Tig 3 Case 3 A Normal kidney B Tumor removed nl operabon 
Only a small remnant of Lidney tissue remains at the lower pole There is 
complete block at the ureteropelvic junclioo 


abundant, surrounding the clumps of epithelial 
cells, than lo them In places the transverse stna 
tions of the muscle fibers were so compact that tbe 
fiber resembled a coil spring Elsewhere the striated 
muscle fibers bad a heterogeneous arrangement 

The sections of the nodular surfaces made by cut 
ting consisted of compact epithehal cells with deep 
chromatin stain and were surrounded by a loose net 
work of cells with finely granular, almost spherical, 
nuclei which stained faintly Red blood cells were 
present out in the tissue and in tbe delicate capil 
lanes 

Sections of the tumor removed 4 months after 
surgical exploration of the tumor with biopsy, were 
essentially similar 

Case 2 H D male white aged 2 years referred 
by Dr Reichert was admitted to the Childrens 
Memorial Hospital on the service of Dr Joseph 
Brennemann September 5 1928 Tbe mother bad 
noticed the presence of a large mass in the abdomen 
I month prior to admission The mass had definitely 
increased in size It was the mother’s opinion that 
the mass fluctuated as to size, at times being larger 
and at other times smaller but her general impres 
Sion was that the mass had become def^itel) larger 
There were no subjective symptoms except that the 
child appeared to be weak and poorly nourished 

Ph>sical examination disclosed a poorly nourished, 
anEmic, flabby child, active, and mentally alert 


Head, neck, and lungs were negative A s>stolic 
murmur was heard at the base A large mass m the 
left upper abdominal quadrant was more easily pal 
pable in tbe flanks than anteriorly The mass was 
smooth, firm, and irregular in outline Temperature 
on admission was 102 degrees During the child s 
stay ID tbe hospital it varied from 102 to 103 5 
degrees Blood examination showed red blood cells, 
2,000000, white blood cells, 9000, hxmoglobm, 
40 per cent polymorphonuclear neutrophiles, 51 per 
cent, lymphocytes 44 per cent, eosinophiles, 3 per 
cent, transitionals 2 per cent Blood chemistry 
examination revealed urea, 60, urea nitrogen zS 
uric aad, s 5 creatmin t 6. non protein nitrogen 
44, cholesterol, 250 Urinalysis showed albumin 
faint trace, pus, o, blood, o, casts, o Wassermann 
test was negative Fathers and mothers Wasser 
mann tests were negative Roentgen ray cxamma 
tioQ of tbe chest was negative 
Cystoscopic examination showed the bladder to 
be normal The right ureter was catheterized 
Examination of the urine obtained from the right 
kidney was negative The left ureter w as not calhe 
terized A right py clogram showed normal kidney 
Preoperative diagnosis tumor of left kidney, 
probably malignant Operation advised but refused 
On October i6, 1928, patient again entered the 
hospital One week before this admission there had 
been bright red blood (?) in the urine 
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Fig 4 Case 6 A, Note the irregular lobulations and 
areas of necrosis, B, and the size of tumor compared iMth 
the normal opposite kidney 


OptraUon (H L K) October i6, 1928 (ether 
anassthesia) The usual oblique kidney mcision was 
made An exceedingly large tumor of the left kidney 
was found, the whole mass being firmly bound down 
by adhesions Because 0! its enormous size and 
difficulty m isolating this mass it was decided not to 
do a nephrectomy A small piece was removed for 
histological study 

Description of surgical specimen There were 
found diffuse epithelial cell nests, loose stroma, 
solitary new tubules, both inside and outside of 
cell nests, focal compression necrosis w^th suppura* 
tion, coarse striated muscle fibers in bundles 

Histological diagnosis embryonal adenomyosar- 
coma of the kidney 

The postoperative course was uneventful It was 
advised that the patient be given deep X ray therapy 
The child was removed to the Presbyterian Hospital 
where 15 such treatments were given by Dr C B 
Rose After the second deep X ray treatment there 
was a remarkable reduction m the size of the tumor, 
it apparently decreasing to one half its original size 
After this diminution in size, further treatment bad 
no effect on the tumor Examination of the patient 
about one month after the institution of the X-ray 
treatment revealed in the abdomen multiple masses, 
which increased rapidly m size Coincident with 
this sudden swelling of the abdominal masses a large 
amount of sugar was found m the patient’s urine 
On December 23, 1928, the patient entered the 
hospital for the third time Physical examination at 
this time revealed the following The patient bad an 
old and emaciated appearance The arms, thighs, 
and legs were extremely thm, the nbs were promi- 
nent The superfiaal veins of the upper abdomen 
andchestwerevery prominent On the right side, the 
veins were distended to the umbilicus In the mid 
line was felt a swelling apart from the rest of the 



Iig S Case 8 Shows areas of necrosis in the center of 
the tumor, which is surrounded by a capsule The tumor 
has displaced over one half of the kidney Note the sharp 
line of demarcation between the kidney and the tumor 

general abdominal distention The left half of the 
abdomen was tense and a large nodular mass was 
felt on the right side of the abdomen It was bard 
and extended down to the umbilicus The impres 
Sion conveyed was that it was due to a much en- 
larged liver, the result of metastases A metastatic 
nodule was noted in the right testicle Urinalysis 
revealed a cloud> urine, reaction, acid, albumin 
+++, sediment, loaded with bacteria, pus, o, 
blood, c, casts, o Blood examination showed red 
blood cells, 2,320,000, white blood cells, 11,600, 
hxrooglobin, 45 per cent 

The patient died December 26, 1928, and autopsy 
was done 4 hours after death 

Anatomic diagnosis primary embryonal adeno 
myosarcoma of the left kidney (Wilms tumor), 
dilatation of the pelvis of the left kidney, compres- 
sion atrophy of the left kidney, multiple metastases 
to the liver and mesenteric lymph nodes, fibrous 
pen splenitis, compression atrophy of the adrenal 
glands, implantation tumor with obstruction of the 
left ureter, compression dilatation of the left pam 
piQiform plexus, compression atrophy of the liver, 
cholesterol deposits of the liver, malnutrition, 
ascites 

The essential autopsy findings were a markedly 
emaaated white boy, lyi years old, by actual weight 
kilograms, and 97 centimeters tall, a symmet 
ncal tumor present in the left kidney weighing 
I, no grams (see Fig 3), which had arisen within 
the kidney and by its growth had destroyed the 
kidney except for a portion of the upper pole, huge 
metastases into the liver, altogether weighing 2,600 
grams, which compressed the liver by its rapid 
growth and so distorted the shape of the liver that 
the falciform hgament lay to the left of the midlme 
of the abdomen and the gall bladder in the left 
upper quadrant of the abdomen 
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Fi;; 6 Case 10 \ Specimen removed at operation shonins crnml rounded outlineof the tumor 

viithirregularsurfaces Pehiv has been distended nith salt solution is about normal in sue B Specs 
men open a Shows a small remnant of kidney tissue b, Ana of necrosis There has not been much 
encroachment upon the kidney pelvis by the tumor 


Histological examination of the tumor of the left 
kidne> showed loose stroma, epithelial cell nests, 
some of which contained tubules and others which 
were epithelial cell nests without tubules, striated 
muscle fibers in bundles extensive compression 
necrosis, left ureter implantation tumor with 
necrosis huge metastasis to the liver (Fig i6) which 
contained epithelial cell nests and tubules and com 
pression atrophv of the left kidney 

Case 3 B R male white aged $ years was 
admitted to the Children s Memorial Hospital on 
the service of Dr Sigurd Kraft August 19, 1927, 
with the following complaint The presence of a 
large mass in the abdomen Patient had been 
irritable for the past 21 months Three weeks before 
admission the mother had noticed the presence of a 
swelling in the abdomen which apparently caused 
no upsets He had not lost weight Urinary symp 
toms were absent During the past months he had 
had attacks of nausea and vomiting Physical 
examination disclosed a thin undernourished child 
not acutely ill and not in distress The tonsils were 
slightly enlarged and reddened The heart and lungs 
were negative A large mass was present in the 
upper left quadrant of the abdomen and extended 
iK inches to the right of the midline and well down 
into the lower left quadrant The mass was smooth, 
rather firm in consistency not tender and moved 
with respiration The edges of the mass were well 
defined Upon palpation it would seem that the 


tumor sprang from the left kidney The external 
genitalia were negative Temperature was 99 
degrees Dlood examination showed red blood cells 
3890000 white blood cells 9 600, hemoglobin 70 
per cent, polymorphonuclear ncutrophiles 75 per 
cent, lymphocytes 24 per cent, transitionals i per 
cent \on Pirquet test was negative Urinalysis 
revealed reaction, acid, albumin o, sugar o, sedi 
ment, few hyalin and granular casts occasional red 
blood cells occasional white blood cells Roentgen 
ray examination of the chest was negative, of the 
abdomen revealed a circular opaque shadow occupy 
mg the left upper quadrant and extending over to 
the nght side beyond the midlinc 

I’re operative diagnosis malignant tumor of the 
left kidney 

Operation (Dr P M M ) August 22, 1927 (ether 
anTsthesia) Ihcusualkidney incision wasmade An 
exceedingly friable tumor was removed, and the ves 
sels were ligated The w ound w as closed w ith drainage 
Histological diagnosis sarcoma — multiple cell 
type — of left kidney 

The postoperative course was uneventful The 
patient received six deep \ ray treatments and was 
discharged from the hospital on October 4 19:7 
Examination before the child left the hospital re 
vealed the presence of a large recurring tumor 
Patient died April 13, 1928 
Description of surgical specimen The kidney and 
multiple surgically excised portions of tumor tissue 
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Fig 7 Casei3 AiSpecimenremo%edatnrstoperation Shirp line of demarcation of tumor 
B, Specimen of remaining kidney removed at autopsy 


together weighed 450 grams The surgically excised 
portions varied from a to 30 grams in weight, they 
were soft, friable, occasionally smooth, compressible, 
and dark brown 

The tumor arising from the back portion of the 
lower pole was sharply defined from the attached 
kidney 

Microscopic examination showed between the 
tumor and the kidney itself fibrous tissue layer The 
kidney itself was normal except for compression 
where it was adjacent to the tumor and here the 
kidney intertubular tissue was increased and 
fibrous The tubules w ere irregular in si?e and shape 
and had large nuclei which because of the coarse 
granules stained deep with hematoxylin Some of 
the kidney tubules contained leucocytes, both poly- 
raorphonuclears and lymphocytes, but in the fibrous 
band between the kidney and tumor itself there was 
an infiltration also of polymorphonuclear leucocy tes 
and lymphocy tes Deeper into the tumor was a loose 
stroma network (Fig 15) containing multiple new 
tubules which were usually small and round, but 
some of them had folded walls to produce a papillary 
structure Epithelial cells were scattered through- 
out but there were no real epithelial cell nests here 
Elsewhere in the tumor the stroma was infiltrated 
with large, pale stained epithelial cells with nuclei 
which contained fine granules These cells were 
ev enly scattered throughout the stroma and although 
they did not occur in true epithelial cell nests, they 
were present m compact clumps Throughout the 
tumor there were strands of smooth muscle but no 
definite striated muscle was present 

Case 4 W W , male, white, aged 5 months, was 
admitted to the Children’s Memorial Hospital on 


the service of Dr Joseph Brennemann, August 24, 
ip23 At this time the mother stated that i month 
before admission to the hospital she had noticed a 
swelling on the left side of the abdomen just below 
the costal margin When first discovered the tumor 
was about 3 or 4 inches in diameter, but it rapidly 
grew larger, so that now it filled the entire left side 
of the abdomen, causing a marked bulging The 
mother bad noticed no loss in weight, no constipa 
tion, and no urinary symptoms Physical examina 
tion disclosed a well nourished white infant, playful 
and smiling The heart and lungs were negative 
The abdomen showed a rounded, bulging tumor mass 
filling the entire left half and bulging into the flanks 
The skm was tightly stretched over the mass and 
was shiny The mass was firm in consistency , a little 
more prominent in front to the left of the navel for 
about 2 inches On palpation, the mass could bt 
outlined along the midline midway down m the left 
lower quadrant but the upper limits were lost under 
the arch of the ribs The circumference of the 
abdomen at this point was 18 5 inches The tes 
tides were not in the scrotum The temperature 
was 99 2 degrees on admission Blood examination 
showed red blood cells, 3,100,000, white blood cells, 
26,200, haemoglobin, S5 per cent, polymorphonuclear 
neutrophiles, 46 per cent, small ly mphocy tes, 44 per 
cent, large lymphocytes, 4 per cent, large mono 
nuclears, i per cent, transitionals, 2 per cent, 
eosinophiles, 3 per cent Urinalysis showed clear 
unne, reaction, acid, albumin, o, sugar, o, blood, o 
The von Pirquet was negative Roentgen ray 
examination of the abdomen showed all shadows 
obscured by a large opaque shadow occupying the 
entire left abdomen 



SURGERY, GYNECOLOGY AND OBSTETRICS 


Operation (Dr A F M ) August 30 19*3 (ether 
ansesthesia) ETploratorv operation only was done 
The child died August 31 19*3 
Autopsy was done 3 hours after death The 
anatomic diagnosis was bilateral embryonal adeno 
myosarcoma (huge of the left kidney and slight of 
the right kidne>) abdominal viscera displaced to 
the right, pressure atrophy and partial h>dronephro 
sis of the left kidne> , recent surgical abdominal 
exploratory operation wound generalized anxmu 
hjperplasia of the thymus spleen, and lymphoid 
tissue of the lining of the bowel hypostatic hjrper 
amia and cedema of the lungs slight hypostatic 
bronchopneumonia, cloudy snclling of the liver and 
right kidney, fatty changes of the liver and right 
kidney dry and crusted lips unequal pupils un 
descended testicles, partial congenital sinus of the 
right ureter, accessory spleen 

The essential autopsy findings nerc the patient 
was a s months old boy weight ij s pounds and 
height 6a 5 centimeters A huge, solid tumor was 
present in the left kidney which weighed 545 grams 
and displaced the abdominal viscera to the right 
A second tumor of the lower pole of the right kidney 
was pale gray and sharply defined m marked con 
trast to the adjacent compressed kidne\ There was 
DO evidence of metastasis anywhere m the body 
^iicroscopic eTammatioD of the kidney tumors 
revealed dense epithelial cell nests rather dense 
epithelial stroma tubules both in epithehal cell 
nests and solitary in the loose stroma The tubules 
were sharply defined and were very similar to those 
of a normal kidney Compression atrophy of the 
kidney center liquefaction necrosis, and dense 
masses of sharply defined striated and non striated 
muscle fibers were noticeable 
Case 5 R F female white aged $ years, was 
admitted to the Children s Memorial Hospital on 
the service of Dr S J \\alker December 22, 1914, 
with the history that 4 months before admission to 
tbe hospital that is when the child was about 
years old she ran along the top of a wall and 
fell to the ground striking her abdomen against tbe 
wall After this the mother noticed a small hard 
lump a httle larger than a ben s egg in tbe abdomen 
Two days after the injury the child vomited a i,ood 
deal Subsequently a large hard swelling developed 
in the abdomen which increased rapidly in size The 
child was constipated and bowel movements were 
painful There have been no urinary symptoms, no 
history of blood in the urine or fxces During the 
2 years before admission the child had lost some 
weight There was pain in the abdomen which was 
most marked in the left side and the pain was 
worse at night Physical examination disclosed a 
rather poorly nourished but well developed child, 
able to walk about the ward with comfort The skin 
had a sallow, tan color The teeth w ere in poor con 
ditiOQ Tbe heart was normal except for a systolic 
murmur Thelungs were negative In the abdomen 
was a marked enlargement due to a tumor mass 
Veins over the entire abdomen were large Tbe 


suprapubic region and the lower right iliac region 
were the only places free from this mass In the 
right upper quadrant there was felt an oval mass 
a^ut the size of a fetal bead approximately to by 
xo centimeters This mass had a cy Stic feel and was 
surrounded by an area of comparative tympany 
The mass moved partly wnth respiration There 
were a few enlarged anteroposterior cervical and 
submaxillary lymph glands as well as a few palpable 
inguinal glands The veins of the extremities were 
prominent Temperature on admission was 101 
degrees Blood examination revealed red blood 
cc 11 s, 4 ,i 6 o 000, white blood cells 8,200, hrmoglobin 
80 per cent stained blood smears were negative 
The blood V\ assermann test was negative Unnaly 
sis revealed reaction, acid, albumin +, sugar, 0, 
sediment few white blood cells, and few hyalin 
casts The pbthalem test showed 30 per cent sccre 
tion in 2 hours Cystoscopic examination of the 
bladder was negative The ureteral catheter met an 
obstruction on the left side Three catheters were 
passed into the ureter for about inch beyond 
which point catheters could not be advanced A 
pyclogram was attempted through this catheter but 
the fluid failed to reach the kidney 
Pre operative diagnosis malignant tumor of the 
kidney 

Operation (Df B ) January 7, xpie (general 
anxsthesia) A right nephrectomy was done The 
child died, January 28 1915 
The surgical specimen consisted of the kidney 
and Its adherent tumor which together weighed 265 
grams The kidney was essentially of uniform, glo- 
boid shape w ah lobules elevating the surface capsule 
The tumor arose centrally in the kidney and by its 
growth pushed the normal kidney outward The 
kidney tissue which remained was sharply defined 
definitely separated from the tumor, and the kid 
ncy wasso compressed in places that It was onIy3 to 
4 millimeters thick The tumor itself consisted of 
lobules $ to 20 millimeters m diameter which were 
gray to pink, firm and of even consistency through 
out The lobules were separated from each other by 
fibrous bands and m several of these lobules there 
were dark red to black, soft friable portions i to 
3 centimeters in general diameter 

Microscopic examination revealed dense epithehal 
cell nests with large nuclei which were coarsely 
granular, the epithelial cell nests had isolated tu 
bules in their centers and elsewhere the central walls 
of the epithelial cell nests were clumped or aggluti 
rated together as in the formation of new tubules 
Fibrous bands ramified throughout tbe tissue 
Single strands of striated muscle fibers were present 
throughout the diffuse loose stroma 
Case 6 VV A , male white, aged 3 months 
admitted to the Children s Memorial Hospital on 
the service of Drs Buford and Walker, July i, 191S 
The present illness began 6 days ago with anorexia 
vomiting, crying, fever, and constipation He had 
always slept well until the night before admission to 
the hospital Apparently he was in a good deal of 



KRETSCHXfER AND HIBBS MIXED TUMORS OF THE KIDNEY 


9 


pain most of the time No convulsions and no 
urinary symptoms were rev ealed lie had vomited 
ever) daj since the onset of the illness up to and 
including the da) of admission to the hospital 
Ph>sical examination revealed a rather poorly 
nourished child, who cried a good deal The entire 
surface of the bod) was covered with a fine pucchial 
rash The heart and lungs were negative Ver> 
prominent superficial veins were noticeable on the 
abdomen which was rigid A large tumor mass was 
palpated on the right side The mass w as round m 
outline, hard m consistency, and well defined, ex- 
tending from beneath the costal arch into the in- 
guinal region and into the midhne as far as the 
umbilicus 

Rectal examination revealed the lower pole of the 
tumor mass extending to the right side of the pelvis 
During the time m the hospital, the highest tempera- 
lure was 99 2 degrees, and this occurred only once, 
twice the temperature was 99 degrees Blood exami- 
nation revealed white blood cells, 28,650, poly 
morphonuclcat neuttophiles, 46 pet cent, small 
lympboevtes, S4 per cent Ihc blood Wassermann 
was negative as i ere those of the father and mother 
The Von Pirquet was negative Urmal) sis disclosed 
turbid urmc, reaction, acid, albumin, +, sugar, o, 
sediment, o The phthalein test showed only the 
slightest trace of d)e at the end of a 2 hour period 
of collection Roentgen ray examination of the 
abdomen after bismuth feeding revealed the 
stomach displaced to the left and most of the intes- 
tines in the left side of the abdomen, the liver and 
tumor occupying the whole right side as evidenced 
by a shadow that extended from the fifth tib into 
the groin 

The child died, July j), 19x5, without operation 

Autopsy (Incision of the abdomen only was 
allowed) The body was that of a moderately 
emaciated white bov 18 inches tall There was a 
marked protuberance of the upper right quadrant 
of the abdomen Here there was a large, hard, 
irregular mass which extended from the costal arch 
above to the right anterior iliac spine and to a little 
left of the midbne of the abdomen The mass was 
lobulated and sbghtlv movable When the abdomen 
m the region of the tumor was opened there was 
found a lobulated mass the size of the patient’s 
doubled fists, occupying the right kidney region 
Across the lower median pole there was a loop of 
small bowel, but this was not adherent to the tumor 
mass The fibrous capsule of the mass was opened 
and the tumor was easily shelled out The ngbt 
adrenal gland was in normal position and was not 
enlarged The right ureter w as twice as large as the 
left, but Its pelvis was not distended A fine probe 
was passed from the bladder m the right ureter, and 
an obstruction was met a short distance from the 
bladder The left ureter was patent The left kid 
ue) had a dime sized subcapsular hemorrhage The 
surfaces made by section were h)penEmic and were 
without pathological change The left adrenal was 
like the right in all essentials The lining of the 


unnary bladder was enlarged On section of the 
tumor mass there were found many soft lobulations 
from which a pink fluid was expressed The arrange- 
ment of these friable masses m general corresponded 
to the markings of a kidney, but only slightly so 
Beneath the capsule there was a thm structure sur- 
rounding the entire mass which resembled the cortex 
somewhat There were a few cavities throughout 
the mass which contained pink-yellow semi fluid 
The liver, spleen, and gastrointestinal tract were 
unchanged 

Anatomic diagnosis sarcoma of the right kidney, 
occlusion of the right ureter 

The preserved right kidney mass weighed 295 
grams, the left kidney, ij grams (Iig 4) The 
left kidney was normal m all essentials The ngbt 
kidncv mass measured x i bv 7 by 8 centimeters It was 
everywhere encapsulated, its surface was irregular 
due to nodulations t to 3 centimeters m general 
diameter as measured on the surface On 6 surfaces 
made bv cutting, at least */jo of the entire mass 
was of tumor tissue These surfaces were uniformly 
smooth glistening, and uniformly firm These sur 
faces consisted of single nodules S by S millimeters 
m general diameter to conglomerate masses 3 to 3 5 
centimeters in diameter These conglomerate masses 
were largely of the upper pole An irregular mass of 
the lower pole about 3 centimeters across was dark 
brown, glistening, lobulated and had a suggestion of 
stnations of the cortex and pyramidal portion It 
cut with the consistency of the normal kidney It 
was the only structure which grossly resembled 
what was left of this kidney tissue The tissue 
between the light brown to gray fibrous like tumor 
nodulations, was soft, friable, dark brown, and 
brown black stippling as in old blood exudation 
On close inspection this, internodulation tissue re 
semblcd comprcistd kidney tissue All sections 
made by cutting were similar The pelvis of this 
right kidney and the tumor mass w ere not a single sac, 
but rather consisted of irregularly dilated saccula 
tions some of which were i centimeter m circum- 
ference These sacculations were normally thin 
walled, had ghstenmg Unings, and these were irregu- 
larly fused to converge at the ureter, which was 3 
millimeters in circumference and grossly resembled 
the left ureter in all essentials In the lower pole, 
between the kidney tissue and the tumor tissue, 
three sacculations of this pelvis measured 3 to 10 
millimeters long and 2 to 5 wide These were the 
only places where the pelvis was distended (Draw- 
ings were made to show the gross appearance of the 
nght kidney tumor mass in relative size to the nor 
mal left kidney ) 

Microscopic examination showed large clumps of 
loosely packed epithelial cells m a fibrous reticulum 
New tubules were abundantly present in the pe- 
nphenes of the epithelial cell masses Ihe tubules 
were of irregular shape and in general were larger 
than a normal tubule, they were sharply defined 
Tubules were present both within the cell nests and 
ra the loose stroma in such huge number that 36 
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were counted m a single low power field Else 
where there were masses of large epithelial cells 
clumped together m their central portions as m the 
formation of new tubules Single strands of striated 
muscle fibers were present, but thick bundles of non 
striated fibers were abundant There was diffuse 
anxmic compression necrosis with focal suppuration 

Case 7 r O male white aged \ears, was 
admitted to the Children s Memorial Hospital on 
the service of Dr Gustav Kaufmann March lo 
1919 Two weeks before admission the child sud 
denlj complained of severe pam in the right side of 
the abdomen following a bowel movement He was 
nauseated and vomited Temperature rose to 103 
degrees The temperature nausea and vomiting 
persisted for several da}S rh>sical examination 
disclosed a decidedl) anxmic child who was ap 
parentl) in great pain The pupils reacted to light 
rhe teeth were in poor condition The tongue was 
ver> red, the tonsils enlarged and reddened The 
neck showed moderate lymphadcnopalhy The 
chest had a marked rachitic rosary The heart dis 
closed a roughened first sound at the apes which 
was transmitted to the axilla and toward the base 
The lungs were negative A bulging tumor mass was 
noticeable in the right upper quadrant It extended 
]ust a little beyond the midline and about one third 
of the distance between the costal arch and the 
crest of the ilium and did not move with respiration 
A peculiar crepitant sensation was elicited upon 
palpation The records stated that this was like a 
subcutaneous emphvsema Temperature on admis 
Sion was 103 degrees and came down to normal in 
73hours Followingtheoperalion temperature rose 
to 104 5 degrees Blood examination revealed red 
blood cells 36^,0000 white blood cells 33,700 
polymorphonuclear neutrophilcs 8s per cent, small 
lymphocytes 4 per cent large lymphocytes 4 per 
cent, transitionals 3 per cent, myelocytes, 4 per 
cent Urinalysis showed reaction acid albumin +, 
sediment, white blood cells Many urinalyses 
showed the presence of albumin but no casts 
Roentgen ray examination of the colon by air infla 
tion showed the ascending and transverse colon 
above the tumor mass The previously felt crepita 
lion had disappeared 

Opcriiiion (Dr B ) March 13 igig (ether anxs 
thesia) Exploratory laparotomy in the tnidline 
was done The peritoneal cavity was negative 
A targe retroperitoneal tumor mass was found in 
the right kidney area The abdominal tncuion was 
closed and a right posterior incision made A 
nephrectomy was done 

The postoperative course was complicated by 
diphtheria and measles Examination by Dr H 
Helmholz May 15 igig, revealed the presence of a 
palpable mass in the right kidney region Patient 
developed a bronchopneumonia on May 19 1910 
Great abdominal distention developed, May 38, 
igrg Patient was taken away from the hospital 
May 28 iQig against advice He was cyanotic, 
respiration was labored the abdomen was greatly 


distended and signs of fiuid were noticeable in the 
abdominal cavity 

Death occurred 4 days after being taken home 

The surgical specimen consisted of the kidney and 
Its attached tumor which together weighed 165 
grams The tumor arose centrally within the kidney 
and pushed the kidney tissue outward with com 
prcssionofitsoppositepolcs Ihckidncy tissuepres 
ent was dark brown and sharply demarcated from 
the light gray pink tumor tissue The tumorwasof 
uniform consistency soft compressible except for 
soft friable, porous places which were dark red to 
black 

Microscopic cxnmination showed that the kidney 
was normal except for tubular degeneration Be 
tween the kidney and tumor was a fibrous reticulum 
containing Ivmphocytcs then a dense cell mass of 
small epithelial cells and leucocytes The next layer 
was a pale stained necrotic mass of tissue which 
stained with eosmophile only except for isolated 
leucocytes which were blue with hematoxvlin The 
tumor Itself consisted of dense epithelial cell nests 
and loose cell masses of epithelial cells with isolated 
tubules in the cell nests and m places there was an 
agglutination of cells in the central portions of the 
epithelial cell nests forming tubules Between 
lobules there were ma$>cs of tissue of compression 
anxmic necrosis portions of which contained dis 
integrated leucocytes 

CvscS R W , male, aged sf/years admittedto 
the iVcsbytcrian Hospital on the service of Dr C 
G Crulce January 5, 1025 with the compliint of a 
mass in the abdomen Six weeks ago w hile the child 
was standing up the mother noticed the presence of 
a swelling the size of an orange in the left upp r 
quadrant This mass had gradually increased in 
size growing toward the midlmc 1 or the past 6 
months he had had dilTiculty m passing urine m that 
It was necessary for him to strain considerablv at 
each urination, but pun was absent He voided 
several times a day m hrge amounts No blood 
was found in the urine at anv time He had slept 
well and had lost no weight I’hvsical examination 
bv Dr C G Grulce revealed a well developed and 
well nourished child The head and neck were 
negative except for slightly enlarged tonsils \few cn 
larged, shotty glands were felt in the posterior tri 
angles of the neck There was slight dullness in the 
left lower lobe of the lungs posteriorly and the ex 
cursion of the diaphragm was limited \ mass was 
felt m the left upper quadrant extending well below 
the umbilicus below and inches beyond the mid 
line to the right The tumor was firm and smooth 
except for an apparent lobulation above the midline 
The external genitalia were negative as were the 
extremities Blood examination showed red blood 
cells 4,380000, white blood cells, 6600 hamoglo 
bin, 8$ per cent Urinalysis showed reaction acid, 
albumin, o, sugar, o, blood o, bile 0, sediment o 
Cystoscopic examination showed the bladder to be 
normal The ureters were normal and could be 
catbeterizcd without difficulty or obstruction 
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Unnes from the right and left kidnejs and bladder 
uere sterile and free of pus Indigocarmine test 
showed a concentrated discharge of blue urine from 
the right side m lo minutes and a \er% dilute pale 
blue urine from the left side m 15 minutes Roent 
gen ra\ examination disclosed a dense shadow in 
\oUing the greater part of the left side of the 
abdomen r>elogram of left side was normal 
Pre operative diagnosis in spite of the fact that 
the left p>c!ogram was normal a diagnosis of matig 
nant tumor of the left kidnej was made and opera 
tion was advised 

Operatian (H L K)Januarj la, 1025 (cth>lene 
anasthesia) Through the usual oblique kidne> 
incision a left nephrcctomj w as done 

Recover> was uneventful and patient was dis 
charged, Januar> 30, 1025 

The surgical specimen corisistcd of the entire kid 
nej mass which weighed 294 grams (Fig 5) In 
general it was pear shaped, the stem portion con 
sisting of grosslv normal kidnev , the base of which 
flattened out broadly into the huge tumor mass, 
from which the kidnej was separated bv fibrous 
bands Approximately H to ^ of this original kid 
ney was present Its cortex was easily 2 to 3 milh 
meters wide Its striations were normall> present in 
relation to the medullary portion The enure mass 
was normally encapsulated This capsule readil) 
stripped of! from the kidney proper, but where the 
kidney was flattened out to blend into the broad 
tumor mass, the capsule was rather firmly adherent 
and took fine shreds of tumor tissue with it when 
separation of the capsule and the tumor was 
attempted After removal of the capsule, however, 
the general surface was found to be essenliall) 
smooth and light gray to light brown, in sharp con 
trast to the adjacent dark brown kidney tissue 

On surfaces made b> cutting, about *}i of the 
tumor mass was found to be rather firm and m 
places fnable It was bght gray to brown and 
of essentially equal consistency, centrally as pe 
ripberally The remaining ‘/j, which was of the 
lower pole, was soft and mushy , it was lighter gray 
and putty Uke in consistency Here pressure 
necrosis was definite 

Microscopic examination showed dense epithelial 
cell nests with large, coarsely granular nuclei wrbich 
were vacuolated, the nests contained huge, well 
formed tubules, some of which were in the process 
of formation The nests were separated by fibrous 
tissue strands and m some of these nests there were 
masses of disintegrated leucocytes Tubules were 
abundant There were masses of pale stained, epi 
thehal, cellular stroma of compression necrosis, 
many non striated musch fibers, solitary single 
strands of stnated muscle fibers, dense fibrous stro 
ma m which were scattered large epithelial cells 
with coarsely granular vacuolated nuclei 

Case 9 B B , male, white, aged 19 months, 
admitted to the Children's Memorial Hospital on 
the service of Dr Charles Schott, November 13, 
2924 The present complaint was a large mass m 


the abdomen \s far as the father knows, the child 
was perfectly well until about 2 months before 
admission when he became verv nervous, developed 
a poor appetite, and did not appear to be well He 
also began to lean forward when urinating He mas 
taken to a ph> sician w ho ad\ ised circumcision, and 
this was done A week following the circumasion, 
or 4 weeks before admission to the ho&pital, the 
mother found a mass in the left side of the abdomen 
No urmars symptoms The child had had some 
fever ofT and on since the circumcision Physical 
examination bvDr C Schott revealed a /airly well 
developed, rather poorly nourished child who did 
not appear acutclv ill The chest was moderately 
emaciated and presented a shght Harrison’s groove 
and rachitic rosary The lungs were negative The 
heart was negative The abdomen disclosed a bulg 
ing of the left flank A very large hard tumor mass 
filled the w hole left flank and the w hole abdomen to 
the left of a line about i centimeter lo the right of 
the left nipple The mass was regular except a pro- 
tuberant portion about i inch above the umbilicus 
which extended from the tumor mass proper to the 
midhne of the abdomen It was hard and was 
attached to the mam tumor, about 3 centimeters 
across It w as possible topalpate between the tumor 
and the costal margin from the anterior axillary line 
to the nght The mass was not tender, and the skin 
was not discolored The bv er and spleen could not 
be felt The external genitalia were negative 
A second examination by Drs Schottand Brenne- 
mann verified these findings Rectal examination 
showed a tumor mass palpable and extending down 
into the pelvis The lower pole was smooth, rounded, 
and not tender Colon inflation revealed the colon 
passing over the tumor mass Temperature on ad- 
mission was 99 degrees and never went higher 
Blood examination showed white blood cells, 6 300, 
hxmoglobin, 75 per cent The nasal and throat 
cultures were negative Fluoroscopic examination 
with barium verified the prev lous colon examination 
Roentgen ray examination showed the chest to be 
negative for evidence of metastasis The abdomen 
following barium enema shoved a filling defect in 
the descending colon which was accounted for by 
intra abdominal pressure 

Pre operative diagnosis sarcoma of the left kid 
ney Operation w as adv ised 
Operafion (Dr E M M ) November 3x, 1934 
(ether anaisthesia) Nephrectomy was carried out 
Patient died on the table 
Aulcpsy (Autopsy examination was made 
through the surgical wound only ) The anatomic 
diagnosis was mixed cell tumor of the left kidney 
with abdominal content displaced to the nght, acute 
anaemia, emanation The organs were all found to 
be grossly normal and nowhere were there any 
metastases present either m the lungs or abdormnal 
cavity 

The right kidney was normal in every respect and 
weighed 6S grams The surgically removed left kid 
ney and its adherent tumor together weighed 675 
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grams The tumor arose ceotralI> and compressed 
the hidnej outward so that the kidney itseU was 
sbarplj defined from the tumor mass from which it 
was separated bj fibrous bands and was essentially 
a nob of kidoej tissue, the main portion of whidi 
measured about 2 by 3 by i s centimeters and 
thinned out to newspaper thickness at the tumor 
margin The tumor itself was firm to hard of uni 
form consistency throughout When cut across in 
several places it was found to be lobulated in places 
2 to 3 centimeters in diameter and the lobules were 
gray to pink and some contained dark red to black, 
soft friable spots 

hlicroscopic examination rev ealed a loose stroma 
hugelj in^trated with epithelial cells in an even 
arrangement but in portions of the sections larger 
epithehal cells were arranged m nests containing 
indistinct pattiallj formed new tubules Through 
out the epithelial stroma there w ere sobtary fibers of 
striated muscle In multiple places there were com 
pression necrosis and masses of disintegrated leuco 
c> tes and debns 

Case 10 L J \\ female, white aged 13 months 
was admitted to the Children s Memorial Hospital 
on the service of Dr Joseph Brcnnemaon Octobers, 
1928 The parents stated that the baby had alnavs 
had a verj Ure« prominent abdomen and that this 
had been noticed since she was about i month old 
l^ey did not attach importance to this enlargement 
until the bab> was 13 months old when they took 
her to a doctor because it was tbeir impression that 
the abdomen was growing larger than the rest of the 
bod> The doctor made light of the mother's stor> 
and expressed the opinion that the baby would out 
grow the condition Another doctor was consulted 
and a diagnosis of tumor of the kidne> or enlarged 
spleen was made On several occasions the mother 
noted blood 10 tbe bowel movement There were no 
urinary mptoms Physical examination b} Dr J 
Brennemann disclosed a well nourished child with a 
strikingly large abdomen The tonsils w ere enlarged 
On the left side of the abdomen was a large mass 
which was firm, movable and not nodular and 
occupied practically the whole of the left side of the 
abdomen extending well back into the flanks 
There was a small tubular mass just to the left of 
the navel above the other mass Blood examination 
revealed red blood cells 6,330,000, white blo^ cells, 
14,840, haimoglobin, 60 per cent polymorphonuclear 
neutrophiles, 30 per cent, lymphocytes, 66 per cent, 
eosmophiles 4percent Urmalysisshowed reaction, 
acid, albumin, + sugar, o sediment much amor 
phous material Fluoroscopic examioation, with 
barium meal, showed the intestines anterior to the 
mass and very close to the abdominal wall Roent 
gen ray examination showed that no evidence of 
metastasis was present in the chest Cystoscopic 
examination revealed a normal bladder Both 
ureters were catheterized without difficulty or 
obstruction The urine from the right kidney was 
normal No urine was obtained from the left side 
Pyelogratns were made and the right was oormal 


On the left side, the bromide solution met an ob 
struction at the uretcropelvic junction, hence no 
pyelogram was obtained The filling defect was due 
to a tumor 

PrC'Opcrative diagnosis malignant tumor of the 
left kidney 

Operolion (II L K) October 18 1928 (ether 
anesthesia) The usual oblique kidney incision was 
made, and the tumor was delivered through the 
wound, the ureter being clamped and divided The 
renal pedicle was clamped and ligated The usual 
wound repair (Fig 6) veas carried out The post 
operative course was uneventful Since leaving the 
hospital the patient has had two cours*s of deep 
"V ray treatment Examination showed no sign of 
recurrence A recent examination, November 12 
1929, showed no sign of recurrence and the patient 
is perfectly well years after nephrectomy 

The surgical specimen consisted of the kidney and 
its adherent tumor which together weighed 7S3 
grams Only a small portion of the kidney bad not 
been obliterated by compression The tumor itself 
was of unifonn, firm consistency , in general it was 
semi spherical about the sue of a grapefruit \\ hen 
cut across it was found to be firm to hard of even 
consistency throughout It was easily shredded and 
generally gray tinged with pmk 

Microscopic examination disclosed tnirked com 
pression atrophv with extensive tubular degenera 
tion, diffuse epithelial cell stroma with clumps of 
epithelial cells of nest like structure Tbe nuclei of 
the epithelial cell nests stained deeply, but the 
epithelial cells 10 the stroma had large nuclei which 
were finely granular and contained vacuoles EUe 
where throughout the tumor tissue the epithelial 
nests were abundant, compact, together and in their 
central portions retained many new tubules Vdja 
cent to isolated cell nests were striated muscle fibers 
usually in single strands 

Case II A G , male, aged 6 y ears admitted to 
the Children s Memorial Hospital on the service of 
Dr A H Montgomery, \pril aS, 1921 Two 
months before admission to the hospital the patient 
fell down striking his left side against a bench 
Pain was present in the side for about a fortnight 
and then disappeared Pam recurred in the left side 
3 days before entering the hospital, at which time 
avery brgeswelLng was noted A doctor was called 
and found tbe presence of a large, left upper quad 
rant tumor He aspirated the stomach but no pus or 
fluid was obtained The appetite was good The 
bowels were normal , urination vv as normal Phv sical 
examination disclosed a fairly well developed and 
well nourished child The head, neck, nose throat 
heart, and lungs were negative In the abdomen 
was a very large, firm tumor in the left upper quad 
rant extending into the right half of the abdomen 
m the region of the umbilicus down to within 1 
cenbmeter of the crest of the ibum on the left The 
tumor was movable, had definite borders, and a 
notch could be felt along the superior surface No 
tenderness was elicited on palpation Blood exami 
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nation shoi\ed red blood cells, 4,300,000, ■nhite 
blood cells, 13 , 300 , hemoglobin, 80 per cent Un 
naljsis disclosed reaction acid, albumin, o, sugar, o, 
casts, o, leucoc>tes, o Roentgen raj examination 
showed a ver> large tumor mass extending from the 
region of the left Udney, beyond the midhne and 
doun into the iliac fossa Fxamination of the 
abdomen b) H L K disclosed a large, hard, irrcgu 
iar, movable tumor which extended bc>ond the 
urobilicus A notch could be felt The lower edge 
nas smooth and hard 

Pre operative diagnosis sarcoma of the left 
kidney 

Opcralion (Dr A H Montgomer>) May 
193: (ether anesthesia) Exploratory laparotomy 
was performed, and a section was removed for his- 
tological study The w ound w as closed Patient left 
the hospital on June ii, 1931, with condition un- 
changed, and died 

Microscopic examination of the specimen re- 
moved showed fibrous tissue stroma containing 
isolated epithelial cell nests m which were new 
tubules Isolated tubules were also present out m 
the loose stroma 

Case ra J B , male, white, aged i year, was 
admitted to the Presbytemn Hospital on the service 
ofDr H L Kretschmer, July 17, 1939 The present 
complaint was enlargement of the abdomen and a 
tumor mass on the right side Six weeks before 
admission to the hospital when bathing the child 
the mother noticed that the abdomen sutmed targe 
Her mother m law felt the abdomen and noticed a 
very hard, nodular mass in the right h) pochondrmm 
The mass was not painful and increased in sue very 
slowly until 2 weeks ago, when growth was rapid, 
the tumor extending from the costal margin to the 
crest of the ilium No urinary symptoms were 
prestnt and there was no blood m the urine Phj sical 
examination disclosed a fairly well developed and 
well nourished child with head, neck, heart, and 
lungs negative A large tumor was found m the 
right upper quadrant, extending from the arch of 
tie nb down to the crest of the liium and 3 fingers 
breadth beyond the left of the umbilicus The mass 
was firm, smooth, elastic, and freely movable, the 
borders were easily palpable Blood examination 
showed red blood cells, 4,000,000, white blood cells, 
16, 300, barmoglobm, 68 per cent Wassermann and 
Kahn tests were negative Blood chemistry exami- 
nation (before operation) showed urea nitrogen, 33 4, 
uric acid, 5 o, creatimn, 32 , total nonprotem mtro 
gen, 41 7 Four da>s after operation Urea nitrogen, 
too, unc acid, 9 i , creatimn, 4 3 , total nonprotem 
nitrogen, 1269 Urinalysis showed reaction, aad, 
sugar, o, albumin 4'» blood, o, red blood cells, rare, 
leucocytes, rare Roentgen ray examination dis 
closed a umfotpi dense shadow over the right half 
of the abdomen Cystoscopic examination revealed 
a normal bladder Ureteral catheters were passed 
without difficulty or obstruction Pyelograms were 
made and showed the left side normal The nght 
ureter was displaced to the left side of the abdomen. 


the malposition beyond the midhne being appar- 
ently due to the large tumor No fluid entered the 
nght kidney pelvis Fluoroscopic examination 
(banum meal) showed the nght half of the colon 
displaced to the midhne 

Operation (II L K ) July 21, 1929 (ether anajs 
thesia) A right nephrectomv was done 

The nght kidney after excision weighed 514 
grams (I ig 7) it was encapsulated and in 
general was of kidnev shape Its surface generally 
was smooth On 7 transverse sections made by cut- 
ting, about half of the surfaces were light gray, and 
the other half dark red to brown The light gray 
portions consisted of tumor nodules, the largest of 
which measured 32 centimeters in diameter Ihcse 
nodules were of even consistency centrally and pe- 
ripherally, they were firm to hard and m sharp con 
trast to the adjacent light brown compressed kidnev 
tissue remnants This kidney tissue had a sugges- 
tion of cortex with striations and a few definite 
py ramids The nodules were conglomerate but each 
nodule was separated from its neighbor by a firm, 
fibrous tissue band In the lower pole where the 
mass was broadest, adjacent to the light gray 
nodules, there was dark red to brown, soft, friable 
tissue resembling compressed necrotic kidney tissue 
Portions of compressed pyramids were definite, and 
from these places delicate, compressed bands of this 
kidney tissue extended out into the tumor mass 
between the nodules of tumor tissue which here were 
firm and pearl gray 

Microscopic examination of the surgical speanen 
showed loose stroma, widely surrounding epithelial 
cell nests, new tubules, both m epithelial cell nests 
and m loose tissue, stroma bundle present, isolated 
stnated muscle fibers 

Following the operation the child developed com 
plete anuria The left kidney was enlarged and ten- 
der An indwelling ureteral catheter was left m 
place for 24 hours A prompt flow of urine was 
obtained Following the removal of the ureteral 
catheter the patient again developed anuna and 
the left kidnev again increased la size Blood 
cberaistrv exaramatioa at this time showed 133 
milligrams of urea nitrogen 

Secotd operation til L K.) July 29, 1929, 
pyelotomv and decapsulation done Thehdneyisas 
pale, slightly enlarged, and free oj tumor Following 
the operation the urinary secretion started immedi- 
ately, and 6 davs later the urea nitrogen dropped 
from 133 roilhgrams to 39 1 The child made an 
uneventful recovery and was discharged, August 20, 
1929, 22 day s after the decapsulation and pyelotomy 

On September 23, 1929, 2 weeks prior to second 
admission the parents discovered the presence of a 
tumor mass m the left upper quadrant One week 
prior to admission all of the urme was passed 
through a fistulous opening m the loin and no urme 
was passed through the urethra Examination of 
abdomen revealed a fistulous opening m the nephrec 
tomy scar and the presence of a mass the size of a 
small grapefruit m the left upper quadrant 



14 


SURGERY, GYNECOLOGY AND OBSTETRICS 


Third operation (11 L K ) September 24 1929 
(ether anesthesia) An incision through the old 
scar uas carried down through the skin and abdom 
inal muscles A large tumor in%olMng the remain 
mg kidnev was found It consisted of two or three 
independent masses that were irregular cxceedingl> 
hard, and resembled in their gross appearance the 
tumor that was found on the opposite side Iftsto 
logical examination of sections removed showed 
adenom> osarcoma 

The patient left the hospital October 18 1029 
and was given II deep A. ra\ treatments Thechild 
failed rapidlv and died on Decembtr 22 1929 

Resume This patient had a bilateral Wilms 
tumor Interesting is the rapiditv with which it 
developed m the remaining kidnev , which had been 
operated upon July 20 1929 because of anuria, 
though at the time there was rio indication of a 
tumor However at the third operation September 
24 1929 a large Wilms tumor involving the re 
matning kidney was found, its development covering 
onlv 3 weeks 

Autops\ There was a huge extension of tumor 
tissue filling the cavitv of the surgically removed 
kidney with extensive infiltration into the liver 
and left kidney there were multiple tumor nodule 
metastases to the lungs extensive tumor infiltration 
of all the loose peritoneal tissues and tumor com 
pression of the pancreas 

The left kidney weighed 470 grams (Tig 7) and 
at least « le of it was replaced by new tumor tissue 
which was smooth homogeneous gray to bght 
brown firm to hard kidney tissue which was present 
was dark red brown 1 be left kidnev wasdefinitely 
involved bs infiltration rather than by origination 
of the tumor in the left kidney and subsequent 
compression of the kidney 

Microscopic examination of the left kidney re 
vealed Left diffuse compression atrophy and tubular 
degeneration compression necrosis, loose stroma 
containing epithelial cell nests most of w hich con 
tamed single new tubules or clumps of tubules 
tubules both inside of nests and out in loose stroma 
isolated striated muscle fibers, the loose stroma 
adjacent to the kidney retained tubules but no 
epithehal cell nests here The epithelial cell stroma 
contained large pale nuclei and in places the stroma 
contained onlv small nests and only partially deve] 
oped tubules Throughout the tumor there were 
strands of fibrous reticulum w ith clumps of I> mpbo 
cytes ELewhere there was diffuse compression 
necrosis The liver (Fig 16) showed extensive 
tumor infiltration of loose epithelial stroma epi 
thelial cell nests and abundant sharply defined, new 
tubules and isolated striated muscle fibers The 
lung (Fig 17) showed that the nodules consisted 
essentially of loose epithelial cell stroma and small 
clumps of cells in a circular arrangement The cells 
mvaginated m folds which were apparently at 
tempts of tubular formation 

Case 13 G F male white aged 5 years was 
admitted to the Presbvtenan Hospital on the service 


of Dr H L Rretschmer April 28, 1924 The 
present complaint was a large swelling m the left 
side of the abdomen The nurse stated that the 
child had always been well until 4 months before 
admission to the hospital, when he became restless 
lost his appetite, and decided indications were ap 
parent that hts condition was subnormal Shortly 
before Chnstmas (1923) he complained to the nurse 
that he had an ache in his side The tumor mass was 
first noticed by the mother about 6 weeks ago The 
mass had been growing progressively larger since 
that time He had marked loss of weight and appe 
tite Pam and urinary symptoms were absent 
Physical examination disclosed a small pale and 
anxmic child indicating undernourishment and 
poor muscular development The head and neck 
were negative The chest had decidedly limited 
expansion The left lung was relativclv duller 
posteriorly than the right There was a sharp flare 
of the left costal arch due to the abdominal tumor 
The heart sounds were clear and rapid, some accen 
tuation of the aortic sound A large tumor mass 
occupied the entire left half of the abdomen, extend 
ing up beyond the left costal arch and downward 
into the left iliac fossa well below the crest of the 
ilium and to the right to the antenor axillary line 
There was no notch Blood examination shewed red 
blood cells 3900000 white blood cells 22000, 
hxmoglobin 85 per cent Urinalysis showed reac 
tion, acid, albumin, i + , sugar, 0, blood o bile 0 
sediment casts o red blood cells e, and a few 
leucocytes Cystoscopic examination was negative 
The ureters were catheterized No urine was ob 
tamed from the left side The urine from the right 
side and from the bladder was sterile, no pus Ihe 
phthaiein test showed 31 per cent of phtnalein ex 
creted from the right kidney m 50 minutes, no cx 
cretion from the left kidney Roentgen ray cxamina 
lion was negativ e for stone Py clograms were made 
No fluid entered the left kidney pelvis because of 
obstruction due to the tumor 

Pre operative diagnosis malignant tumor of the 
kidney 

Operation (H L k ) April 29 1924 (ether anxs 
thesia) An enormous solid tumor mass was found 
very vascular and firmly fixed, with large dilated 
vcsscL Several sections were removed for histo 
logical stud) The wound was closed without 
attempting to remove the tumor mass The child 
left the operating room m poor condition It was 
felt that because of the large size of the tumor and 
its firm fixation and ako because of the poor condi 
tion of the child, a nephrectomy was out of the 
question 

The postoperative course was uneventful Pa 
tient left the hospital May 6, 1924 

Microscopic examination showed epithelial cell 
masses spindle shape cell masses containing new, 
sharply defined tubules dense epithelial cell nests 
containing new, sharply defined tubules diffuse 
fibrous tissue hyperplasia contaimng solitary epi 
thelial cells with large, pale coarsely granular 
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nuclei, isolated indistinct single strands of striated 
muscle fibers, ertensue necrosis and coniprei.sion 
atroph> uith focal masses of disintegrated leuco 
cj tes 

Case 14 EL, male, nhite, aged 2 jears, xvas 
admitted to the Presbj tcrian Hospital on the service 
of Dr Arthur Dean Sevan, March 23, 1921 The 
present complaint was tumor of the abdomen T«o 
months ago the mother noticed that the child s 
abdomen was rather hard and large, but thought it 
not unusual Three weeks prior to admission to 
the hospital he had a fall, bumping hia right side on 
a sharp corner Following this, his nurse noticed an 
enlargement of the right side of the abdomen The 
mother was under the impression that the child lost 
some weight during the past 2 weeks, due to dieting 
There was no histor> of pain or frequenev or the 
presence of gross blood in the urine Phv steal exami 
nation showed the head, neck, heart, and lungs to be 
negative A ver> large tumor was found in the right 
side which was movable and had a dull note on 
percussion Blood examination showed white blood 
cells, 8,300, haemoglobin, 65 per cent Unnal>sis 
showed reaction, acid, albumin, o, sugar, o, blood, 
0, bile, o, sediment, casts, o, occasional red blood 
cell and a few Icucocj tes Fluoroscopic examination 
of the gastro intestinal tract was negative Roent 
gen ray examination was negative 

Pre operative diagnosis tumor of the kidnc> 

Operation (Dr A D Bevan) March 25, 1921 
(gas and ether anaesthesia) Right nephrectom> was> 
done 

The postoperative course was uneventful and 
patient was discharged from the hospital, April 6, 
Z021 

Microscopic examination showed a fibroblastic 
stroma, loose undifferentiated cell stroma, which 
elsewhere was m dense clumps containing indistinct 
new tubules and clumps of cells in the formation of 
new tubules The undifferentiated cells had huge 
nuclei with sparse coarse granules in them, isolated, 
smooth muscle fibers and striated muscle hbers, 
fibrous tissue masses containing large epithelial 
cells 

Case 15 G B , male, white, aged 7 months, 
admitted to the Presb> tenan Hospital on the service 
of Dr Allen, June 24, 1917 Ihe present complaint 
was a large mass m the abdomen and constipation 
Two and a half weeks prior to admission to the hos 
pital the mother noticed the presence of a mass m 
the abdomen Previous to this time patient had 
been perfectly well Constipation had been present 
for about a week He had not lost weight or appe 
tite, he had no unnarv s> mptoras, but a slight after- 
noon temperature up to 101 2 degrees Physical 
®*n®ination disclosed a well nourished and lively 
child with head, neck, heart, lungs, and extremities, 
negative In the abdomen on the left side was a mass 
the size of a grapefruit, firm in consistency, smooth, 
and fairly movable, but not tender The testes were 
not descended Blood examination showed white 
Dlood cells, 8,500 Urinalysis showed reaction, acid. 


IS 

albumin, o, sugar, o, biIe,o, sediment, casts,o, blood, 
o, few Icucocj tes 

Operation (Dr A D Bevan) March 26, 1917 
(ether anaesthesia) Left nephrectomy was done 
The postoperative course was uneventful and 
patient left the hospital, July 7, 1917 
Microscopic examination showed massive epi 
thclial cell nests with a huge number of large, 
sharply defined, new tubules both in the nests and 
out m the loose stroma, striated muscle fibers 
abundantly ramifving throughout the epithelial cell 
nests and fibroblastic stroma 
Case 16 D S, male, white, aged 3 years 10 
months, was admitted to the Presbyterian Hospital 
on the service of Dr C G Grulce, July i6, 1919 
The present complaint was general weakness, pain 
on the right side, and stomachache About 5 weeks 
before admission to the hospital, while walking down 
the street he fell He complained of pain in the 
right side and was carried home He had been in 
bed most of the time since On rare occasions he 
walked about the room, but seemed very tired 
A few dajs after the fall the mother noticed the 
presence of blood in the urine, which had been 
present m varying amounts At times the urine 
appeared free of gross blood He had pain m the 
side almo»t continuously , pam in the left side 
occasionaU} Vnnar} symptoms were absent 
Physical examination disclosed a well nourished 
child who did not appear ill The temperature was 
normal The head and neck were negative The 
chest, heart, and lungs were negative, except bron 
chial gland dullness extending to the third spine 
The abdomen was very protuberant, more so on the 
right side than on the left There was a hard, re- 
sistant tumor mass in the right upper quadrant that 
extended from the costal margin in a line 2 inches 
from the midline down to the level of the anterior 
superior iliac spine back to the spine in the lumbar 
region The liver was palpable, being pushed over 
to the left The spleen was not palpable The left 
kidney was not palpable The external genitalia 
were negative Blood examination show ed red blood 
cells, 4,050,000, white blood cells, 9,900, hemoglobin, 
85 per cent Urinalysis disclosed reaction, acid, 
albumin, trace, sugar, o, sediment, occasional hya- 
line and granular casts, blood, trace, many leuco 
cytes The Von Pirquet was negative Cystoscopic 
examination revealed the bladder negative, the 
ureters normal, no obstruction, and urines from the 
right and left kidneys sterile and free of pus 
Operation (H L K) July 19, 1919 (ether 
anaesthesia) A right nephrectomy was done The 
tumor was unusually large, was surrounded by 
many large blood vessels, and there was much 
bleeding due to the presence of these enlarged veins 
The tumor was delivered with great difficulty, the 
pedicle isolated, clamped, and ligated, and the kid- 
ney and the tumor were removed The patient left 
the table in very poor condition due to shock 
Patient died that night Permission to obtain an 
autopsy, unfortunately, was not granted 
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The surface of the specimen removed tv as irregularly 
nodular in the lower half and fairly smooth in the 
upper half The low er half seemed to be made up of 
many small nodules One large nodular mass was 
situated on the convex border On the surface of 
the upper part were seen many small nodules dis 
tinct and isolated 

Surface made b> cutting showed a %ery small 
amount of kidnej tissue left, which formed a band 
at the outer side varjing m thickness averaging 
I centimeter The lower half of the tumor was 
hard and solid The nodules were white m color 
w ith here and there a yellow tinge which seemed to 
be more marked in what appeared to be tibrous 
tissue In the middle of the tumor, just under the 
surface was a large yellow area, round in outline 
and about 3 centimeters m diameter The color was 
sulphur yellow (?) The upper half of the tamorwas 
of a very dark color eitremrly Iruble Small 
nodules were seen m the renal parenchj raa or what 
was left of tt 

Blicroscopic eeamination showed huge compact 
epithelial cells in nests containing new sharpl> de 
fined tubules, both large and small simdar tubules 
out in the bbrous stroma were abundant, elsewhere 
they were only few m number central agglolmatwn 
of cells m the epithelial cell masses forming new 
tubules single strands of striated and non striated 
muscle throughout the loose stroma dense strands 
of fibrous tissue diffuse focal compression atrophy 
with necrosis and masses of disuitegratcd leucoc) tes 
Case 17 J L , male, white aged tfi months, was 
admitted to the Presbyterian Hospital on the service 
of Dr A H Parmelee, December 14 1937 Two 
weeks before admission to the hospital the parents 
tioUced a mass in the upper left side of the abdomen 
The mass was painful when handled and grew 
rapidly since it was first noticed The child was 
restless and did not sleep well at night and there 
was a slight rise in temperature There were no 
unnary sjmptacns Physical exaininatton disclosed 
a well nourished child who did not appear acutely 
lU The head neck heart and lungs were negative 
A large palpable mass was noticed in the upper left 
quadrant which seemed to be connected with the Iclt 
kidney Upon palpation the mass was tender The 
temperature was 00 3 degrees on sdoussioa Blood 
examination disclosed red blood cells, 4 300 000, 
white blood cells, 10,050, hemoglobin 65 per cent 
The Von Pirquet was negative Urinalysis showed 
reaction, acid, albumm o, sugar o, sediment, 
occasional white blood cell, blood, o, few red blood 
cells Fluoroscopic examination (barium meal) 
showed displacement of the colon by a mass m the 
left upper quadrant Roentgen ray examtnation of 
chest was negative except that the diaphragm was 
slightly elevated, probably pushed upward l^ the 
tumor, of the abdomen showed the transverse and 
splenic flexure pushed down by mass filling sdmost 
the entire left upper quadrant 
Operation (Dr EMM) December 16, 1927 
(ether anistbesia) Inasion for exploratory lapa 


lotomy was made A malignant tumor of the left 
kidney, the sue o! a large grapefruit presented 
between the spleen and transverse colon extending 
inches to the right of the midhne and as far to 
the left as one could feel, it was fixed posteriorly 
Ko attempt was made to remove the tumor \ 
smalt piece of tissue was removed for histological 
study Closure was made in the usual way 

The postoperative course was uneventful Child 
nasdts^arged from the hospital December 27, 1927, 
and died June st, totS 

Microscopic examination showed huge epithehal 
cell masses containing new tubules which were only 
poorly defined, many of them suggestive of tubule 
formation because of central clumping of cells 
Epithehal cell nuclei nere large, pale stained, and 
contained finely granular chromatin, dtfiuse fibrous 
tissue hyperplasia isolated strands of non striated 
muscle and indistinct striated muscle fibers stained 
with phosphotungstic acid hematoxylin 


PATIIOCENEStS 

Distinct forms of mixed tumors of the Ud 
ncy in children were first desenbed in 1884, 
Jncobi, although m 1872, Eberth desenbed 
tumors of the bdnc> which contained more 
than one tj^pe of tissue, among which were 
muscle elements Fbcrlh believed that such 
tumors were the result of inclusions m the 
kidney of parts of tlie wolfiian body To 
Bircb Hirschfeld, however, belongs the credit 
of recognizing that these tumors have histo 
logical features common to neoplasms, and 
contain a mixture of epithelial and connectix e 
tissue elements which proliferate m a most 
extensive embrjonal manner Ihrch Hirsch 
fold agreed with Eberth, that these tumors 
have their origin in remnants of the wolfrian 
body He says that the glandular tissue is 
primary and interprets the round cells as 
transition forms v\ hich may at any time differ 
entiatc into glandular structures 

In 1899, Wilms, whose name is often at 
tached to these tumors, published a mono- 
graph which cleared up much of the confusion 
which existed regarding their origin Wilms' 
explanation of the ongin of the tumois has 
been generally accepted He showed that 
mixed tumors of the kidney were composed of 
a vanetyr of different tissues, that all the 
tissues developed from a cell tissue which did 
not show any of the known dilTcrentiatmg 
marks Glandular elements were always pres 
ent, smooth and stnxterl muscle, cartilage. 



KRETSCHiilER AND HIBBS AfIXED TDAXORS OF THE KIDNEY 


17 


fat, elastic, fibrous, and m>TOmatous tissue 
were nearly always present Wilms disputed 
Birch-Hirschfeld’s views for he siid that 
although the wolffian body does contain non- 
stnated muscle fibers, it does not contain anj 
striated muscle fibers which are so often pres- 
ent m these tumors He assumed that these 
tumors arose from a scattered displacement of 
undifferentiated mesodermic germinal tissue 
which later gives rise, in the course of normal 
development, to the pronephros and wolffian 
body and to the m> otomes This undifferenti- 
ated cell tissue must, therefore, have the po* 
tential quality of being able to produce all the 
different types of tissue, even though with our 
present limited status of the knowledge of 
cells, this may appear too extraordinary to be 
plausible In other words, the cell tissue must 
be an embryonal germinal variety that is still 
m the first stages of development 

The pnmary segment or myotome furnishes 
the entire stnated musculature of the region 
of the neck This myotome also furnishes the 
musculature for the trunk and extremities 
Granting that the entire transversely stnated 
musculature is derived from the mjotome, it 
IS evident also that transversely striated mus- 
cle fibers occurnng separate from the normal 
muscle fibers, as m the renal tumors, must be 
traced back to misplaced portions of the myo- 
tome 

The smooth muscle fibers arise from the 
mesenchyme Wilms states that the smooth 
muscle fibers have as little relation to the 
transversely stnated ones, that is in their on- 
gin, as does adipose or cartilaginous tissue 

The possibility of dev elopment of bone is, of 
course, not always present, and m rare cases 
bone has also been found As a rule the exter- 
nal conditions of bone growth necessary for 
the bone are absent 

Wilms believes that the glandular elements 
found in these tumors take their origin from 
the Wolffian body He is also of the opinion 
that they are not misplaced, in pnmaiy fash- 
ion, in the form of developed glands, but be- 
come differentiated gradually from the embry- 
onal round cell tissue This round cell tissue 
lying m alveoh has been misplaced from the 
uolffian body and from the round cell, and, in 
secondary fashion, the glandular formation 



Tig 8 The embryonic tubules which are 0 conspicuous 
feature of these tumors are sharply defined and usually 
present nithin the circumscribed masses of undifferentiated 
cells with dense nuclear chromatin and many mitoses 
These masses of cells have been called ' epithelial cell 
nests ” (X joo ) 

develops This undifferentiated embryonal 
tissue, when it proliferates, may thus produce 
the tubules that simulate those m the woIffian 
body, It may produce the embryonal muscle 
cells so often present in these grow ths, and if a 
portion of the sclerotome is earned along, car 
tilage also may be found These tumors con- 
tain a mixture of tissue, any of which may 
predominate 

Herzog, a year later, claimed that inasmuch 
as tumor growth m general is regressive rather 
than progressive, it is not logical to assume 
that undifferentiated round cells later on 
become epithelia, first aggregated in irregular 
masses, then giving rise to regular tubular 
glands He suggested that if the nephrotome 
is not cut off at the normal site, an inclusion 
of a portion of either the myotome, sclero- 
tome, or both might result Thus a matnx 
containing all those embrj^onic elements which 
occur in mured renal tumors might be formed 

There has been no essential contribution to 
these theones since that time 



Tig g UndiiTerentiated cflU in difTuse maise* wilhout 
embryonic tubules are often present These cells differ 
from those in the epithelial cell nests in that they are more 
polyhedral havefewer mitoses, and less nuclear chromatin 
(X480) 

Embr>onal adenosarconia of the kidney is 
the most common tumor of the kidney m 
sttine, in fact, it is the most common tumor in 
swine This was first observed by Day m 1899, 
who in 1907 demonstrated the similarity be 
tween these tumors in man and in swine 
Young pigs usually are affected The growth 
begins m one pole of the kidney , and destroys 
the kidney by pressure atrophy Both kidneys 
are frequently affected, but metastases rarely 
occur In one instance a tumor weighing 60 
pounds was studied by Day 

The tumors in swine differ from those in the 
human (Tig 18) in that the tubules arc more 
abundant, more sharply defined and many of 
them are folded into a papilla like structure 
Smooth muscle is abundantly present, but 
striated muscle has not been found Bone 
and cartilage are usually present in the swine 
tumors but seldom m the human These 
tumors have never been described m cattle 
or sheep 


rig 10 The lubule» often occur m the loose stroma 
outside of the uniJilTerenliated cell masses and are usually 
sharply defined (X3J5) 

CROSS rVTIlOLOG\ 

Cmbryoml tumors of the kidney are the 
most common primary neoplasms which occur 
m children The tumors, which are occasion 
ally bilateral, have been described as of such 
size at birth as to cause dystocia The largest 
of our tumors weighs 1,530 grams, the small 
23s grams, and the average weight of all 
of our tumors is 762 grams The tumors arc 
predominately unilateral, only 2 of the 17 
arc bilateral They are encapsulated, retro 
peritoneal, and arise withm the kidney cap 
sulc The involved kidney usually occupies 
the entire side of the abdomen and displaces 
viscera m direct proportion to the size of the 
tumor They are globular to ov al shape, solid, 
opaque, and variously subdiv ided into lobules 
Somewhere on the surface a nodule of kidney 
tissue usually remains This kidney tissue is 
normal in all essentials except w here it is adja 
cent to the tumor, where it is compressed and 
thins out to cover the neoplasm nearby usu 
ally for several centimeters, so that at its 
peripheries it may be only a millimeter thick 
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Fig IT Cr08S8tnatedmusclefibers\>hcnpresenlusually 
occur in clumps throughout the stroma and occasionally in 
definite bundles {X7S0 ) 

These tumors arise within the kidney itself, 
they maj occur in any portion of it, and com- 
press the kidney so that U undergoes pressure 
atrophy The kidney takes no part in the 
tumor formation, so that a layer of fibrous 
tissue free of renal structures separates the 
tumor from t\hat remains of the compression 
atrophied kidney Thekidney and its adherent 
neoplasm are intimately fused together and 
cannot be separated from each other without 
extensive laceration, except for that periph- 
eral nodule of kidney not as yet compressed 
The degreeof kidney change in size and shape 
X anes with the size of the tumor A portion of 
kidney tissue about ont-half the size of its 
opposite kidney is the largest amount of 
kidney substance remaining adherent to iht 
tumor fused with the neoplasm in any of our 
patients The amount of kidney tissue remain- 
ing varies from a portion of a pole of the 
kidney downward to a band of kidney tissue 
I to 2 millimeters thick where it covers the 
neoplasm The surface consists of the capsule 
raised irregularly by rounded nodulations The 
nodules vary from pea size to the size of an 


Fig 12 Higher magnification of same section ns shown 
in Figure 4 

adult's clinched fist The new -growth gener- 
ally IS firm and retains its shape when placed 
on a hard surface They are gray to pink 
outside and only delicately vascular 
The surfaces made by sectioning arc uni- 
formly firm, fibrillar, lobulatcd, and gray to 
faint pink > cllow m split-pca size places I ob 
ulcs arc from 2 to 6 centimeters in general 
diameter They are separated from each other 
by fibrous bands Most of the lobules are firm 
throughout except for isolated portions which 
arc soft, friable, with the consistency of an 
infant’s brain Elsewhere they arc pink to 
dark red in places and 4 to 6 centimeters 
across These portions arc soft, porous to 
sponge-like with compressible resistance, and 
moist Although this portion is fused inti- 
mately with the gray tumor tissue it is in 
sharp contrast to the major portions which are 
gray The soft, fluid-likc places are those of 
compression atrophy and liquefaction necrosis 

MICROSCOPIC PATHOLOGY 
The embryonal structure of these tumors is 
their most distinguishing feature w ith a v anety 
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Fig 9 Undifferentiated cells in diffuse masses without 
embr>onic tubules are often present These cells differ 
from those m the epithelial cell nests in that they are more 
poI>hedral have fewer mitoses and less nuclearchromatin 
(X480) 

Embr>onal adenosarcoma of the Jvt<lnc> is 
the most common tumor of the kuiney m 
swine in fact it is the most common tumor m 
swine This was first observ ed by Da\ in 1899, 
who in 1907 demonstrated the similanlj be 
tween these tumors m man and m swine 
\oung pigs usually are affected The growth 
begins in one pole of the kidncj , and destroys 
the kidney by pressure atrophy Both kidneys 
are frequently affected, but metastases rarely 
occur In one instance a tumor weighing 60 
pounds was studied by Day 

The tumors in swine differ from those in the 
human (Fig 18) m that the tubules are more 
abundant, more sharply defined and many of 
them are folded into a papilla like structure 
Smooth muscle is abundantly present, but 
striated muscle has not been found Bone 
and cartilage are usually present in the swine 
tumors but seldom m the human These 
tumors have never been described in cattle 
or sheep 


I«r 10 The tubulrt often occur in the loose stroma 
outside of the undifferentiated cell mas cs and are usually 
sharply defined (X3J5 ) 


Embryonal tumors of the kidney ire Ihe 
most common primary neoplasms which occur 
in children The tumors, which are occasion 
ally bilateral, have been described as of such 
size at birth as to cause dy stocia The largest 
of our tumors weighs 1,530 grams, the small 
23s grams, and the avenge weight of all 
of our tumors is 762 grams The tumors ire 
predominately unilateral, only 2 of the 17 
arc bilateral They arc encapsulated, retro 
peritoneal, and arise within the kidney cap 
sole The involved kidney usually occupies 
the entire side of the abdomen and displaces 
viscera in direct proportion to the size of the 
tumor They arc globular to oval shape solid, 
opaque, and variously subdivided into lobules 
Somewhere on the surface a nodule of kidney 
tissue usually remains This kidney tissue is 
normal in all essentials except where it is adja 
cent to the tumor, where it is compressed and 
thins out to cover the neoplasm nearby usu 
ally for several centimeters, so that at its 
peripheries it may be only a millimeter thick 









KRETSCHMER AND HIBBS MIXED TUMORS OF THE KIDNEY 


21 



Fig 1 5 A loose, spindle cell stroma is aln ays present m 
some portion of these tumors (X480) 


the epithelial cell masses Non-stnated fibers 
are present in all of these tumors and are 
usually present m compact clumps m an or- 
derly arrangement 

Aberrant cross-striated muscle fibers have 
also been observed in the thyroid gland 
(Hirsch), and in the sino-auricular node 
(Yater) 

Necrosis of the tumor itself is often marked 
It usually IS most marked ^vhere grot\th has 
been most rapid 

In the portion of the kidney not yet oblit- 
erated, where the kidney is adjacent to the 
tumor, the tubules are usually widely dilated 

The recurrences of tumor growths following 
surgical excision of the primary tumor have 
all been histologically similar to the original 
tumor structure 

Cartilage or bone was not found m any of 
our tumors 

METASTASES 

Extensions and metastases of these tumors 
are exceptional unless the original tumor is 
large Regional involvement by extension is 
the usual method of growth Extension raetas- 
tases may occur throughout the entire abdo- 
men, engulfing the viscera by its growth so 
as completely to enclose such viscera as the 



Fig *6 Afel&stases in the liver \\ hen present in the 
liver the metastases simulate the structure of the original 
tumor (X 290 ) 


pancreas and suprarenals They may pene- 
trate through the walls of the blood vessels, 
usually the veins, in one instance a ureter, and 
may extend through the diaphragm so that 
tumor nodules may be present on its pleural 
surface Hacmatogenous extensions are pre- 
dominately to the liv er and occasionally to the 
lung Metastases in the liver (Fig 16) dupli- 
cate remarkably the typical new tubule forma- 
tion, which tubules may be present in clumps 
or single tubules m a matrix identical to that 
of the primary tumor Muscle fibers were not 
seen m the metastases Metastases m the 
lungs (Fig 17) are usually nodules i to 3 centi- 
meters in diameter They are firm, gray, and 
sharply-defined These consist of undifferenti- 
ated round cells with scant chromatin 

In isolated places they retain a mass of poly- 
morphous cells, with dense chromatin, ar- 
ranged in a compact cluster, and they resemble 
abortive renal tubules These extension me- 
tastases may be so huge as to compress great 
veins or by compression in the liver, bile cysts 
may result 

SEX 

As a rule the question of sex is of but little 
moment as an aid in making a diagnosis, so 
that the sex incidence is onl> one of academic 
interest Still it is extremely interesting to 
note that m this senes of 17 cases, 14 of them 
occurred in males whereas only 3 w ere females 
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tiK 13 Cross stnatcd muscle libers may also occur 
within tne masses of undifierenciated ceUs adpeeni (0 
tubules (Xj90 ) 


of tissue of abortive renal elements The 
tjpes of cells and amount \ar) in the diflcr 
ent tumors The> are usuall) m>xomatous 
tissue composed of masses of poljTnorphous 
nucleated cells in which are imbedded gland or 
duct like figures resembling urinifcrous tubules 
which may be sparse or abundant These em 
brjonic tubules m a heterogeneous matrix are 
the most conspicuous features There are both 
epithelial and connective tissue elements The 
epithelial elements consist of small and large 
undifferentiated cells which are often spoken 
of as epithelial cell nests and embryonal tu 
bules The connective tissue elements consist 
of loose stroma, undifferentiated round cells, 
stnated and non striated muscle fibers These 
elements are most irregularlj mixed The tu 
bules are m man> stages of development and 
usually consist of single layers of cuboid and 
columnar type epithelium, although several 
la>ers are occasionally present resting on a 
thin basement membrane The tubules, in 
general, are round, but occasionally have 
horseshoe shaped lumina which may be irregu 



lar in outline The tubules ma> occur in dense 
lobuhr clumps scparattdbj ont> a few cells or 
they may be present as a single tubule in solid 
masses of undifferentiated cells which divide 
rapidly The lumen of the tubule occasionally 
may not be visible and other tubules in the 
process of growth may be indicated by a 
clumping of the cells m the central portions of 
the masses of undifferentiated cells The chief 
features of these cells arc their polymorphism, 
abundance of mitotic figures, and dense chro 
matin They may have fragmented nuclei, 
and but little cy loplasm The stroma betw een 
the masses of embryonal cells is myxomatous 
and delicately fibrous The epithelial cell 
nests which stun deeply, arc often sharply 
dcfintxl from other undifferentiated misses of 
cells which are more round, contiin less chro 
matin and fewer mitoses The fibrous bands 
which group the tumor cells in rather large 
clusters contain, m places, cells with spindle 
shape nuclei which are usually sparsely dis 
tnbuted 

Striated muscle is another interesting fea 
ture of these tumors These fibers are best 
stained with phosphotungstic icid hematoxy 
Im Striated muscle is present m the majority 
of these tumors It is present usually m 
dumps of fibers, but occasionally single 
strands of striated muscle ramify throughout 
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Fig; 15 A loose, spmdie cell stroma present in 

some portion of these tumors {X480) 


the epithelial cell masses Non-stnated fibers 
are present m all of these tumors and are 
usually present in compact dumps in an or- 
derly arrangement 

Aberrant cross-stnated muscle fibers have 
also been observed m the thyroid gland 
(Hirsch), and in the sino-auricular node 
(Yater) 

Necrosis of the tumor itself is often marked 
It usually IS most marked where growth has 
been most rapid 

In the portion of the kidney not yet oblit- 
erated, uhtre the kidney is adjacent to the 
tumor, the tubules are usually widely dilated 

The recurrences of tumor growths following 
surgical excision of the primary tumor have 
a.U been histologically similar to the ongmal 
tumor structure 

Cartilage or bone was not found in any of 
our tumors 

JIETASTASES 

Extensions and metastases of these tumors 
exceptional unless the original tumor is 
l^rge Regional involvement by extension is 
the usual method of growth Extension metas- 
tases may occur throughout the entire abdo- 
men, engulfing the viscera by its growth so 
as completely to endose such viscera as the 



Fig 16 Metastases m the liver When present in the 
liver the metastases simulate the structure of the original 
tumor (X290) 


pancreas and suprarenals They may pene- 
trate through the walls of the blood vessels, 
usually the veins, in one instance a ureter, and 
may extend through the diaphragm so that 
tumor nodules may be present on its pleural 
surface Hacmatogenous extensions are pre- 
dominately to the liver and occasionally to the 
lung Metastases in the liver (Fig 16) dupli- 
cate remarkably the typical new tubule forma- 
tion, which tubules may be present m dumps 
or single tubules in a matrix identical to that 
of the primary tumor Muscle fibers were not 
seen in the metastases Metastases in the 
lungs (Fig 1 7) are usually nodules i to 3 centi- 
meters in diameter They are firm, gray, and 
sharply-defined These consist of undifferenti- 
ated round cells with scant chromatin 

In isolated places they retain a mass of poly- 
morphous cells, with dense chromatin, ar- 
ranged in a compact duster, and they resemble 
abortive renal tubules These extension me- 
tastasis may be so huge as to compress great 
veins or by compression in the liver, bile cysts 
may result 

SEX 

As a rule the question of sex is of but httle 
moment as an aid in making a diagnosis, so 
that the sex incidence is only one of academic 
interest Still it is extremely interesting to 
note that in this senes of 17 cases, 14 of them 
occurred in males whereas only 3 were females 
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primary tumor The tubules are seldom sharply defined 
and are usually indicated by a clump of cells m a gland like 
arrangement (X480 ) 


AGE 


The oldest case in this series was 6*^ >cars 
and the >oungest, 3 months ^ 


Under 6 months 
6 months to x year 

2 to 2 years 
a to 3 ) ears 

3 to 4 years 

4 to s years 

5 to 6 years 

6 to 7 years 


5 

3 

I 

o 

3 



lig 18 rmbryonal adenosarcoma of the kidney in 
snine In these tumors of swrne the conspicuous feature u 
the abundance of tubular structures of sanous shapes and 
sues The tubules m smne tumors are esidenlly more 
mature than m the human Striated muscle is seldom 
present, but non striated muscle cartilage, and bone are 
commonly found (X323 ) 

PAIN 

In 5 cases the patients complained of pain 
in the region of the tumor In Case 7 the 
tumor was located on the right side and the 
pain complained of was on the left side 


ONSET 

As a rule the time that had elapsed between 
the time when the s>mptoms were first noted 
and when the parents took the little patients 
to the doctor for examination was \er> short 
This \aried from 6 days in one case to le 
months m the longest It was exceedinglj 
hard to get an accurate line on the time of 
onset, 1 e , to determine the length of tunc 
that the tumor had been present, because so 
many of these little patients when brought in 
had been ill or demonstrated symptoms for 
only a relativelj short period of time, whereas 
examination revealed ver> large, extensive 
abdominal tumors so that it was quite evident 
that the growth had reached its large size be 
foreitspresence was discov ered and the patients 
sent in 


URINARY SYMPTOMS 

rrcquenc\ of unnation was present in onlj 
I case (Case i) This s>'mptom however, 
was not very severe but had been present for 
4 months 

llamaUma Gross blood in the urine was 
not found In one case (Case 2) the patient’s 
history at the time of admission was negative 
on this point and the mother was told to look 
for blood in the urine On patient’s second 
admission the mother said that since leaving 
the hospital there had been some bloody 
urine, but this was nolxeriftcd It would seem, 
therefore, from a study of this senes of cases, 
that the statement is justified that hamatuna 
— ^gross bleeding —is rarely present in this type 
of tumor Our own experience coincides with 
this view 
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FEVER 

An increase of temperature is often found in 
malignant tumors of the adult Israel drew 
attention to this fact many years ago An 
analysis of malignant tumors m the adult by 
one of us (H L K) showed an ele\ation 
of temperature in ii m a series of 54 cases 
But attention was drawn at that time to the 
fact that other conditions were present that 
might have been factors m the production of 
fever such as infections in the teeth, tonsils, 
and sinuses 

In this group of 17 cases, fe\er was present 
in 9 cases 

GENERAL SYMPTOMS 

Casrt 


Palpable tumor 17 

Pcver g 

Pam iQ abdomen 6 

Pass of appeUte 4 

Loss of weight 3 

Constipation 3 

Irritability a 

Vomiting 3 


Frequency of urination * 


SIDE INVOLVED 


Equally interesting was the fact that 
although It IS generally assumed that nght 
sided kidney lesions are more common than 
left sided lesions, we find quite the reverse 
Situation in our studies, m that in 10 of the 17 
cases the malignant tumor was found on the 
left side and m $ on the right In 2 cases 
(Cases 4 and 12), there was a bilateral involve- 
ment, an exceedingly rare finding as far as we 
can tell, judging from case reports in the litera- 
ture (Fig 7, Case 12) Whether this was due 
to a pnmary tumor developing in the remain- 
ing kidney after the decapsulation or whether 
the growth was metastatic is a question which 
We feel we cannot positively answer 


Left 

Right 

Bilateral 


Cases 

10 

S 


PRESENCE OF TUMOR 

In every one of these cases a palpable tumor 
^as present In all but one, the presence of 
the tumor w as directly responsible for the pa- 
tients being brought to the physician As a 
Pule, the tumor was discovered accidentally 


either by the mother or a nursemaid, and 
therefore was the first symptom Further- 
more, a careful review of these cases showed 
that the presence of tumor w as about the only 
symptom of which they complained In only 
3 of these patients was there a direct history 
of trauma (Cases ii, 14, and 16) 


URINALVSIS 

Albumin was present in 7 cases, microscopic 
blood was found in only i case In i case the 
presence of sugar was noted When this pa- 
tient entered the hospital the unne was neg- 
ative Re-entcnng on account of extensive 
abdominal metastases, particularly in the re- 
gion of the liver, an examination of the urine 
revealed the presence of sugar The metastatic 
masses involved the liver In 5 cases a few 
red blood cells were found m the urinary 
sediment 


Albumin 
leucocytes 
Red blood cells 
Casts 

Microscopic blood 
Sugar 


Cases 

7 

5 

S 


The Wassermann test was negative m all 
cases 

BLOOD COUNTS 

In every case there was present a very defi- 
nite evidence of a secondary anamiia This 
was most marked m Case 2, in which the red 
count was 2,000,000 There was an increase 
in the w'hite blood cells m 8 cases The highest 
count was 28,650 

CYSTOSCOPY AND URETERAL CATHETERIZATION 

The problems of diagnosis and the study of 
renal function in these cases do not differ from 
those m the adult All these cases should be 
subjected to cystoscopic examination and ure- 
teral catheterization for purposes of making a 
pyelogram and in order to determine the func- 
tion of the opposite kidney An intravenous 
pyelogram may be made before the cysto- 
scopic examination is earned out and, if neces- 
sary, this can be checked with pyelograms 
from below 

The cystoscopic examination when done 
was negative 
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Fig 17 Metastascs m the lung WTien present in the 
lungs the metastases consist essentially of undiilercntialed 
cell masses tinth less nuclear chromatin than the cells tn the 
primary tumor The tubules arc seldom sharply dermed 
and are usually indicated by a clump of cells in a gland like 
arrangement (X4S9) 

AGE 

The oldest case in this senes t\as Oyi jcars 
and the joungest, 3 months 



Jig 18 Imboorial adenosarcoma of the kidney m 
<«ine In these tumors of snne the conspicuous feature is 
the abundance of tubular structures of vanous tha^ and 
sues The tubules m same tumors are evidenUy more 
mature than in the human ^tnated muscle is seldom 
present, but non struted muscle, cartibge, and bone are 
commonly found (Xjss) 


Under 6 months 

6 months to i year 1 

t to i years 
3 to 3 years 

3 to 4 years 1 

4 to 5 years 

5 to 6 years 

6 to 7 years 


PAIS 

In 5 cases the patients comphined of pam 
in the region of the tumor In Case 7 the 
tumor t\as located on the nght side and the 
pain complained of ^^as on the left side 


ONSET 

As a rule the time that had elapsed between 
the time when the s>mptoms were first noted 
and when the parents took the little patients 
to the doctor for examination was xcry short 
This varied from 6 days in one case to I3 
months m the longest It was exceedingly 
hard to get an accurate line on the time of 
onset, 1 e , to determine the length of tunc 
that the tumor had been present, because so 
many of these little patients when brought m 
had been ill or demonstrated symptoms for 
onl> a relativelj short period of time, whereas 
examination rexealcd very large, cxtensixe 
abdominal tumors so that it was quite evident 
that the growth had reached Us large size be 
fore Its presence was discov ered and thepatients 
sent in 


URIWRY SVMPTOMS 

Freqnc>ic\ of unnation was present m onl) 
I case (Case i) This sjmplom however, 
was not verj severe but had been present for 
4 months 

Ilamatuna Gross blood in the urine was 
not found In one case (Case 2) the patient’s 
history at the time of admission was negative 
on this point and the mother was told to look 
for blood m the urine On patient’s second 
admission the mother said that since leaving 
the hospital there had been some bloodj 
unne, but this was noixertCied It would seem, 
therefore, from a study of this senes of cases, 
that the statement is justified that hamaturia 
— gross bleeding — is rarel> present in this t> pe 
of tumor Our own experience coincides with 
this view 



KRETSCHMER AND IIIBBS MIXED TUMORS OF THE KIDNEY 


23 


rEiTR 

An increase of temperature is often found in 
malignant tumors of the adult Israel drew 
attention to this fact many jears ago An 
analysis of malignant tumors in the adult by 
one of us (H L K ) sho\\ ed an ele^ ation 
of temperature m ii in a series of 54 cases 
But attention was drawn at that time to the 
fact that other conditions were present that 
might ha\e been factors in the production of 
fever such as infections in the teeth, tonsils, 
and sinuses 

In this group of 17 cases, fe\er was present 
in 9 cases 

GEVERAL SWrPTOMS 

CiSfi 


Palpable tumor 17 

Fever 9 

Pain in abdomen 6 

Loss of appetite 4 

Loss of weight 3 

Constipation 3 

Imtability j 

VomiUng j 


Frequency of urination i 


SIDE INVOLVED 

Equally interesting was the fact that 
although It is generally assumed that nght 
sided kidney lesions are more common than 
left sided lesions, we find quite the re\erse 
situation m our studies, in that m 10 of the 17 
cases the malignant tumor was found on the 
left side and in 5 on the right In 2 cases 
(Cases 4 and 12), there was a bilateral involve- 
ment, an exceedingly rare finding as far as we 
can tell, judging from case reports m the litera- 
ture (Fig 7, Case 12) Whether this was due 
to a primary tumor developing in the remain- 
ing kidney after the decapsulation or whether 
the growth was metastatic is a question which 
"e feel we cannot positively answer 


Left 

Right 

Pifateral 


Cases 

10 

5 


PRESENCE OF TUilOR 

In every one of these cases a palpable tumor 
was present In all but one, the presence of 
the tumor was directly responsible for the pa- 
tients being brought to the physiaan As a 
mle, the tumor was discovered acadentally 


either by the mother or a nursemaid, and 
therefore was the first symptom Further- 
more, a careful review of these cases showed 
that the presence of tumor was about the onlj 
sjmptom of which they complained In onlj 
3 of these patients was there a direct history 
of trauma (Cases ii, 14, and 16) 


URINALVSIS 

Albumin was present m 7 cases, microscopic 
blood was found m only i case In i case the 
presence of sugar w as noted When this pa- 
tient entered the hospital the unne was neg- 
ative Reentering on account of extensive 
abdominal metastases, particularly in the re- 
gion of the liver, an examination of the unne 
revealed the presence of sugar The metastatic 
masses involved the liver In 3 cases a few 
red blood cells were found in the urinaiy 
sediment 


Albumin 
Leucocytes 
Red blood cells 
Casts 

Microscopic blood 
Sugar 


C«5n 

7 

5 

3 


The Wassermann test was negative m all 
cases 

BLOOD COUNTS 

In eveiy case there was present a very defi- 
nite evidence of a secondary ansemia This 
was most marked in Case 2, in which the red 
count was 2,000,000 There was an increase 
in the white blood cells in 8 cases The highest 
count was 28,650 

CYSTOSCOPY AND URETERAL CATHETERIZATION 

The problems of diagnosis and the study of 
renal function in these cases do not differ from 
those in the adult All these cases should be 
subjected to cjstoscopic examination and ure- 
teral catheterization for purposes of making a 
pyelogram and in order to determine the func- 
tion of the opposite kidney An intravenous 
pyelogram may be made before the cjsto- 
scopic examination is earned out and, if neces- 
sary, this can be checked with pjelograms 
from below 

The (ystoscopic examination when done 
was negative 
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In one case the pyelogram was practically 
normal outside of showing a few minor changes 
in the calyces due to clubbing, but there was 
no compression and filling defect such as one 
generally sees in malignant tumors 

Because the tumors were large and com 
pletely filled the kidney pelvis, many of the 
cases showed so complete a blocking at the 
uteropelvic junction, that no pjelogram could 
be obtained 

This type of finding may at times be con- 
fused wth a block at the ureteropchic junc- 
tion due to a large hydronephrosis assoaatcd 
with kink and thereby preventing a filling of 
the kidnej pehns In one of our cases, in 
which the tumor was rather soft and eliatcd 
a feeling of slight fluctuation, the possibility of 
h> dronephrosis was considered 

The pyelogram is not onlj of v alue in differ- 
entiating \anous tjpes of kidne> lesions but 
It IS also valuable in differentiating lesions of 
the liver and spleen as well as those rare cases 
of tumors of the adrenal, hydronephrosis, soU 
tary cjst of the kidne>, and congenital pol>- 
c>stic disease, although solitary c>st of the 
kidney and congenital polycystic disease rare 
ly call for differentiation in early life Tinally, 
the importance of determining the presence of 
a second kidney and of estimating its function 
before nephrectomy is just as important m 
children as it is m adults A point that should 
be stressed is the possibility of bilateral in 
volvement, inasmuch as we found this comph 
cation in 2 of 17 cases, that is, nearly 12 per 
cent 

SUMMARY 

1 A senes of 17 cases of this supposedly 
rare and unusual type of kidney tumor is 
reported 

2 Some of the cases were incorrectly diag- 
nosed and a subsequent study by us reveal^ 
the true nature of the tumor 

3 This type of tumor is the most common 
tumor found in swine 

4 A careful histological study of specimens 
IS convincing that this grow th is the common 
tumor of infancy and childhood 

5 Hffimatuna, so common m the adult, is 
rarely, if ever, present in children 


6 Alost of the patients are seen when the 
tumors hav e reached an enormous size 

7 The prognosis is bad, 16 of our 17 pa- 
tients died 
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THE INFLUENCE OF CERVICAL PARAVERTEBRAL ANAESTHESIA 
UPON THE PULSE RATE DURING OPERATIONS UPON 
THE TOXIC THYROID GLAND' 


i \ C S , Omaha Nebraska 
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ALFRED BROWN, M D 

From ihe Department of S«irser> 

O F late years the use of iodine m the 
pre-operative preparation of patients 
suffering from toxic goiter has clone 
much to rid the mind of the surgeon of fear 
of cardiac collapse during operation and the 
danger of the so-called th> roid crisis follow mg 
operation In operations performed under 
local infiltration an'esthesia or one or other of 
the various inhalation anaisthetics, the pulse 
becomes more rapid during operation and the 
necessarj manipulations of the operative pro- 
cedure place an added strain upon the already 
overstimulated cardiac mechanism which may 
result in a more or less stormy postoperative 
convalescence even though cardiac collapse 
does not occur A form of anaesthesia, there- 
fore, which will control this cardiac hyper- 
excitability even temporarily should be of 
benefit, and to demonstrate that cervical para- 
vertebral anesthesia appears to accomplish 
this end will be the object of this paper 

THE CARDIAC ACCELERATOR ilECHANISM 

The impulses which control the rate of 
the heartbeat reach the heart from without 
through the sympathetic and parasympa- 
thetic nervous systems — the sjmpathetic con- 
veying the accelerator and the parasympa- 
thetic the depressor impulses The fibers of 
the sympathetic system through ivhich these 
accelerator impulses are conveyed arise at 
various levels from that portion of the sympa- 
thetic ganghonated cord which extends from 
the superior cervical to the fourth thoracic 
ganglion and may, for the purpose of this dis- 
cussion, be divided into three mam groups, an 
upper, middle, and lower The upper group 
IS formed by the superior and middle cervical 
cardiac branches of the sympathetic and is 
the group with which we are principally con- 
cerned The middle group includes the lower 
cervical cardiac nerve which arises from the 
lower cervical ganglion and the lower group 
takes in the upper thoracic cardiac nerves 


which have lately been described by Kuntz 
and Morehouse (Figs i and 2) 

The superior cervical cardiac nerv'e arises 
from the lower portion of the superior cervical 
ganglion or the sympathetic cord immediately 
below it and passes downward on either side 
of the neck l>mg on the surface of the longus 
colli muscle On the right side the nerve ul- 
timately reaches the deep cardiac plexus and 
on the left, after crossing over the arch of the 
aorta behind the innominate artery joins the 
superficial cardiac plexus (Figs i, 3, and 4) 

The middle cervical cardiac nerve is a 
variable quantity In some cases it 15 absent 
on one side or both and m this event its func- 
tion is taken over by the superior cardiac 
nerve When present it may arise from the 
middle cervical ganglion or, if this is absent, 
from either the sympathetic cord immediately 
below the superior cervical ganglion or from 
the superior cervical ganglion itself (Figs i, 
3, and 4) In any event the nerve of each side 
enters the deep cardiac plexus as it passes 
ov er It 

It can thus be seen that a considerable 
amount of the cardiac accelerator stimulation 
IS carried by nerves which have their ongin 
in the upper portion of the neck in close 
proximity to the points of emergence of the 
four upper peripheral cervical nerves and to 
the transverse processes of the four upper 
cervical vertebr® Consequently, the injec- 
tion of an anesthetic solution around these 
nerves or around their points of origin from 
the superior cervical sympathetic ganglion 
and upper part of the sympathetic cord should 
theoretically anesthetize them temporarily 
and result m the cutting off of a greater or 
lesser amount of the accelerator impulses 
reaching the cardiac plexuses A considerable 
portion of the hyperexcitability of the sympa- 
thetic system due to the altered thyroid secre- 
tion thus being cut down or abolished, the 
moderator influence of the parasympathetic 
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should be able to counterbalance, at least in 
part the accelerator impulses reaching the 
heart from the lo\\er cercical and upper 
thoracic sjmpathetic nerves and a slowing of 
the pulse rate result 

Tilt FASCIAL RELATIONS OF THE UPPER CFR 

VICAL SVMPVTIIETIC GANGLION AND SAJI 

PATHETIC CORD 

The upper cervical sjmpathctic ganglion 
appears to be ver> closely related to many 
extremelj important structures in the neck, 
anasthetization of which would be very dan 
gerous The most important of these struc 
tures IS the pneumogastric nerve The gang 
lion IS situated behind the carotid vessels and 
the internal jugular vein and is crossed ob 
liquely by the pneumogastric nerve (Fig 4) 
These structures are however, enclosed in the 
carotid sheath and posterior to this there is a 
layer of connective tissue, the sympathetic 
sheath, which covers the surface of the upper 
ganglion and cord and still further separates 
It from the structures in front of it (Figs 5 
and 6) This sheath is present m front and 


lateral to the ganglion as w c)t as behind it and 
at Its antcromesial and posterolateral portions 
blends with the fascial layers of the preverte 
bral muscles and deep muscles of the neck 
Lncloscd within this sheath is a mass of loose 
areolar tissue m which are situated the supe 
nor ganglion and its branches The upper 
cervical nerves as they go to their definite e 
points of distribution, pass through this tis 
sue, and it is in this tissue that the anTathetic 
IS placed in paravertebral anasthesia The 
mam branches of the ganglion which are of 
interest in this situation arc the rami com 
municantes between it and the upper cervical 
nerves (Figs 3,4 and 7) These branches, d 
teraponnly divided as it were, through pa 
ralysis by a local an'csthetic should serve to 
isolate the superior ganglion still further from 
the structures with which it is connected, and 
render it still more impossible for it to exert its 
accelerator function on the cardiac beat In 
other words the injection of an anesthetic so 
lution into the loose connective tissue lying m 
front of and lateral to, the transverse proc 
esses of the upper four cervical vertebre 



BROWN CERVICAL PARAVERTEBRAL ANAESTHESIA IN THYROID SURGERY 


27 


L superior 
CArdiofi nc 

L middls 
cardiac n- 
L inferior 
cardiac nen. e 


Superficial 

coaxiioc ple>u«? 


Middle cervical G 

/ 

' Ansa suBclavia 

Inferior cervicoj G 


TUI ‘ 

Thoracic 
■^ardiCLC nerves 



Deep cardiac 
plexus 


-Aorta.' 
VOjOua br^ch to 
pulmonary plexus 


Fjg a The nerves entering the cardiac plexus from the left side (After 
Kunu and Morehouse ) 


should result m what to all intents and pur- 
poses would be a temporary resection of the 
upper cmjca] sympathetic ganghon and the 
upper portion of the cervical s>mpathetic 
cord together with the superior and a great 
portion of the middle cervical cardiac nerves 
The procedure of sectioning the sympa- 
thetic cord below the superior cervical ganglion 
to prevent ulceration of the cornea m exoph- 
thalmic goiter was suggested and performed 
by Edmunds in 1895 In the following year 
Jaboulay repeated the procedure believing 
that It w ould benefit the symptoms of exoph- 
thalmic goiter Jonnesco, who first reported 
on the subject m 1896, at first resected the 
upper sympathetic ganglion and later extended 
the procedure to the entire cervical cord in- 
cluding the middle and inferior ganglia for the 
relief of symptoms of toxic goiter These men 
and others later reported amelioration and 
in some instances symptomatic cure of toxic 
goiter patients by Uiese procedures 



Fig 3 Cervical sympathetic s>stem showing the 
ganglia, the connecUons with the peripheral nerves and Us 
penpheral branches (After Toldt ) 
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Pig 4 The ijmpathetic nervous system of the right 
side of the neck showing the superior and middle cardiac 
branches of the sympathetic and the connection of the 
upper cervical sympathetic ganglion with the peripheral 
ncrv es (After Jonnesco ) 

It IS therefore e\ident that a method of 
anaesthesia tvhich would temporarily inhibit 
the increased action of the accelerator portion 
of the sympathetic system should show, as a 
result of this action, a diminution in the fre 
quency of the pulse while the anxsthetic is 
active and with this, less shock resulting from 
the operation and less reaction following it 

In order to determine the behavior of the 
pulse as to Us frequency during operation on 
toxic goiter, a record of the beat was taken 
every s minutes either from the time the pa 
tient entered the operating room or from the 
time the actual operation was begun and 
continued until the close of the operation 
Subsequently the rate of the pulse was re 
corded graphically (Fig 8) 



fig s The sympathetic system of the left side of the 
neck Note parlicularly the fascia covenng the upper 
cervical ganglion and its branches ami separating it from 
the carotid vessels ( Mirr Jonnesco ) It is beneath this 
faKia (hat the anxsthetic i* deposited 

Although it was my impression that during 
operations under mfillration onxsihesia there 
was a tendency for the pulse rate to rise cither 
throughout the operation or reach Us peak at 
the time of actual division and removal of the 
anterior portions of the thyroid from that 
portion of the gland to be left on either side, 
two operations were performed under infiltra 
tion anesthesia, the patient being prepared 
exactly as for paravertebral anesthesia and 
the pulse rate recorded and subsequently 
graphs made These show ed as w as expected 
practically a continuous rise m pulse rate 
throughout the early and difhcult portions 
of the operation (Fig 8 A and B) 

Observations were then made on a scries 
of i8 cases of goiter exhibiting toxic sy mptoms 
of varying degrees of seventy which were 
operated upon under cervical paravertebral 
anaesthesia The cases represented a varying 
symptomatology so far as the presence of eye 
signs and tachycardia were concerned as well 
as the duration of symptoms 

The graphs obtained (Fig 8 C to T) appear 
to fall into two main divisions (Fig 8 C to P 
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Fig 6 Cemcal plexus bloct bi the lateral route 
Cross section of necL at lexel of third «n7caJ lerrebra 
showing direction of needle, a Note the comparativelj 
thin layer traversed by the needle and the distance of the 
large blood v essels from the path of the needle and site of 
mjection and their protection by the carotid sheath Note 
also the posibon of the sympathetic cord and its rebtion to 
the third cemcal nerve (Modified from Labat ) 


and Q to S), ^Uh a graph (Fig 8 T) ^hich 
seems difficult to interpret 

In the first group (Fig 8 C to P) is repre- 
sented a senes of cases of goiter showing 
sjmptoms indicative of varying degrees of 
hy-perth) roidism Some w ere acute cases and 
other cases of long standing Some showed 
definite exophthalmos, others did not One 
case had passed through tw o attacks of auncu- 
lar fibrillation one of which had been preceded 
b> an attack of auncular flutter There were 
different changes in the percentage of free 
hydrochlonc aad in the stomach contents 
'arjxngfrom praclicalJ} normal to absence of 
free hjdrochlonc acid The essential point, 
however, is that all showed sjonptonis of h>- 
perthjroidism of some type The postoper- 
ative examination of the glands removed at 
operation showed histological changes varjnng 
from almost pure adenoma to practically pure 
hyperplasia 

The pulse graphs exhibit a remarkable 
similarity There is a rapid nse in pulse rate 
during the administration of the parav ertebral 
anaesthesia comparable to the nse in pulse 
rate showm m the cases operated upon under 
infiltration anaesthesia Dunng tlus period 
the patient is disturbed by the turning of the 
head, introduction of the anaesthetic, and 
finally by being draped for the operation By 
the tune draping is completed the patient is 



Fig 7 The sympatheiic svstera m the neck showing 
the connecuons of the upper cenicn} sympathetic g3Q;?bon 
with the penpheral cenes ( Uter Spalteholz ) Note the 
close rebtion of the^nglion to the transverse processes of 
the cemcal vertebra? 

anatsthetized and with the beginning of the 
operation the pulse begins to fall in frequenev 
and on the average reaches its lowest rate 
at the time the thyroid gland is being de 
Iivered, divided, and removed If the opera- 
tion IS perfonned slowly there is a slight nse 
in pulse rate which occurs on an average of 
35 or 40 minutes after the start of the opera- 
tion which I interpret as being due to the 
beginning recovery of the sympathetic gang- 
bon and cord from the effects of the anes- 
thesia and the renewal of the transmission of 
accelerator impulses to the heart After the 
return of the patient from the operating room 
the pulse nses, but the postoperative nse in 
pulse rate is less high, and the convalescence 
smoother, than in cases operated upon by 
other methods of anajsthetization 

The second group of graphs (Fig 8 Q to S) 
IS taken from cases exhibitmg cardiac irregu- 
lanty or auncular fibnilation at the tune of 
operation These graphs are, with our present 
knowledge, practically unposstble to mterpret 
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fig 8 Graphs of the pulse rate during operations for tow goiter The distance between dots represents a t 
interval of 5 minutes The figures at the left represent the frequency of the pulse 
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It IS my belief that the apparent rise in rate 
IS due to the fact that more beats are coming 
through to the wrist and that though the 
pulse IS actually more rapid, the heart 
action IS in reality of better quality, but at 
present there is no evidence that this is the 
true conclusion and further investigation of 
similar cases ^m 11 be necessary before this 
hypothesis can be either proved or disproved 
Graph T, Figures, is an extremely interest- 
ing one as it differs from any of the other 
graphs obtained It ^Mll be noted that the 
sharp nse in rate during the administration 
of the anaisthetic corresponds to the nse seen 
in graphs C to P This is followed by the 
rapid fall in rate characteristic of these same 
graphs, but this is folloi\ed by an immediate 
rise to a high rate \\hich is maintained 
throughout the remainder of the operation 
Gastro intestinal symptoms in this case were 
more marked than m an> of the other cases, 
which would point to a condition of hyper- 
excitability of the sympathetic chain below 
the area of anaesthetization This hyper- 
excitabihty acting through the lower cervical 
and upper thoracic sympathetic nerves to the 
cardiac plexuses might be sufficient to main- 
tain the pulse at a high level as the> would not 
be anaesthetized The pnmary drop of short 
duration may be explained by an evanescent 
preponderance of the parasympathetic when 
part of the sympathetic hyperexcitability was 
suddenly removed by the anoasthetization of 
the superior and middle sympathetic cardiac 
nerves 

CONCLUSIONS 

I Cervical paravertebral amesthesia, in 
addition to anaesthetizing the upper cervi- 
cal nerves also anaesthetizes the upper cervical 
sympathetic ganglion and the upper part of 
the sympathetic cord 


2 This anaesthetization renders the supe- 
rior and middle cervical cardiac nerves in- 
capable of transmitting to the heart the 
increased accelerator impulses caused by 
the hjqiersensitization of these nerves and the 
moderator impulses of the vagus reach the 
heart opposed onl> by the accelerator im- 
pulses through the lower cervical and upper 
thoracic cardiac branches of the sympathetic 
which are usually not strong enough to over- 
come the vagus action completely and the 
pulse rate falls Consequently — 

3 During the operation of subtotal th>- 
roidectomy for hyperthyroidism, cervical 
paravertebral anresthesia exerts a definite 
action toward slowing the rate of the pulse 

4 Owing to the fact that under paraverte- 
bral anscsthesia cardiac shock is less marked, 
the operative procedure does not diminish 
the patient’s already weakened cardiac re- 
serve and the postoperative course is smoother 
with relatively less cardiac reaction than with 
other types of anesthesia 
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AN HISTOLOGICAL STUDY OF THE PERIVAGLVAL FASCIA IN A 
iNULLIPARA' 

B\ROV n GOFF MD FACS New \ork 


Alt(ndipg<:uriMHi Wotnaaslb 

T hough much thereon has been writ 
ten, gj necologists still differ ^^ldc)y in 
their opinions about the pelv^c /ascia, 
especiallj about that portion of it ^^hlch sur 
rounds the \agina Some contend that there 
IS a lajer of fascia between the iiall of the 
vagina and the v\aUs of the urethra, bladder, 
and rectum The> believe that obstetric in- 
jur> to this fascia is the fundamental cause 
of cjstocele, rectocele and urethrocele Fur- 
thermore, when operating for these conditions 
thej demonstrate b> dissection a !a>er of pal 
lid tissue several millimeters thick, which lies 
just beneath the vaginal mucosa, and term it 
fascia On the contrary, others denj the ex 
istence of such a fascia Thej offer various 
explanations concerning the cause of the con- 
ditions mentioned and contend that success 
fu! vaginal plastic surgery is not essentially 
based on the utilisation of fascia 
In view of the fact that there is such a wide 
difference of opinion and since the prevalent 
opinions are based on the findings m gross dis 
sections or on microscopic studies of material 
from abnormal subjects u has seemed logical 
to resort to an histohgical cross section stud} 
of the tissues in and between the wills of the 
! vagina, bladder, urethra, and rectum in a 
normal nullipara, for onl> by means of such 
studies will It be possible to establish impor- 
tant fundamental facts concerning their char 
acter and interrelationship under normal 
conditions It is obvious that an accurate 
knowledge of the normal structure of the tis 
sues in and about the vaginal wall is essential 
to a clear understanding of the etiology and 
surgical treatment of cystocele, rectocele, and 
urethrocele A careful search through the 
literature has failed to reveal any previous at- 
tempt of a similar nature with the exception 
of a study by Spaulding of sections from the 
V esicov aginal septum in w hich the author his 
failed to state whether the subject from whom 
the material was taken was nulliparous or 
multiparous 

‘Read by inntali'in belore Aoencan 


I pitjliB ihe^iateof Nev Verb 

Before entering into a discussion of any 
part of the pelvic fascia, it is important to 
agree upon a definition of the term fascia 
which will be acceptable to histologists Ob 
vious as this mav seem, it is all the more im 
portant since many gy necologists are inclined 
to include under the term fascia tissue which 
has the gross appearance of fascia but which 
histologically is composed principally of 
smooth muscle with a relatively small amount 
of interfascicular connectiv e tissue A perusal 
of the literature reveals no definition clearer 
and more comprehensive than that of Piersol 
who states “Connecting the vanous muscles 
and uniting them into groups, and also sur 
rounding the entire musculature of the body 
and separating it from the deeper layers of 
the integument, are sheets of connective tis 
sue known os fascia These sheets are by no 
means isolated portions of connective tissue 
but arc rather to be regarded as parts of the 
general interstitial connective tissue network 
which traverses all parts of the body, thick 
cned to form more or less definite sheets stand 
mg in relation to neighboring organs The 
densit} of the sheets \ tries greafh , in some 
regions they are imperfectly developed while 
in others thej form dense, glistening sheets ” 
It IS obvious that this definition dots not per 
mit the inclusion under the term fisen of lis 
sue in which smooth mu‘‘cle predominates, re- 
gardless of Its gross appearance 

The fibrous interstitial connective tissues 
of the body may be divided into two classes 
(ly loose fibrous, or areolar tissue, which oc 
curs throughout the body wherever the op 
posed parts, although connected, enjoy con 
siderable mobility Familiar examples are the 
sheets or tracts of yielding connective li-sue 
which lie beneath the skin and the underlying 
fasaa, that unite the muscles, and that issist 
in keeping the viscera in place In this ty pc of 
tissue the variable bundles of white fibers ire 
loosely and irregularly disposed, crossing m 
all directions and enclosing correspondingly 

CyBeedogKtl ^lely Miy to lojo 
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irregular clefts The elastic fibers form a net- 
work of highl> refracting threads which, m 
section and teased preparation, arc more or 
less wavy and curled The cellular constitu- 
ents of the normal tissue arc rclativcl> incon- 
spicuous, but here and there the 
nective tissue cells are seen as spindle shapw 
or irregular plate-likc bodies and the free cel s 
usuall> as rounded forms In the 
cicular spaces are the tissue fluids, 
fluids the free cells migrate (2) Dense fibrous 
tissue which ow'es its characteristics to e 
more compact and orderly arrangement ® 
bundles of white fibers Although the indi- 
Mdual fibers are no thicker than m areolar 
tissue, they are grouped into larger bundles 
and held more closely together by the 
fibrillary cement or ground substance e 
bundles are disposed with greater ^ 

as intimatel) felted bands which form fibrous 
sheets termed fascia (Picrsol ) 

In view of the fact that the constituent ele- 
ments of loose and dense fibrous tissue are 
alike, and since the significant difference be- 
tween the two types is found m the arrange- 
ment of the white fibers, it seems logical and 
desirable to speak of two types of f^cia an 
areolar type which surrounds and aids in tne 
maintenance of the viscera, blood 
nerves in their normal positions, and a denser 
type which sheathes and unites the voluntary 


muscles of the body Uy conclusions have 
been based upon such a classification 
The specimen (Tig 1) upon which 
ent study has been based consisted of the 
uterus and vagina, the bladder and urethra, 
the rectum and anal canal, the perineum and 
vulva, and parts of the levatorcs am muscles 
It was removed from the body of an excep- 
tionally well formed and developed nullipara, 
27 years of age, i6 hours after a sudden death 
caused by a thoracic injury Immediately 
alter removal, the specimen r\as placed m lor- 
mahn for a period of 7 days, and an attempt 
was then made to bisect it in the sagittal plane 
ot the body Fortunately, the section passed 
shchtly to the right of the sagittal plane with 
the result that the urethra remained intact in 
the left half of the specimen which was used 
tor the histological examination Cross sec- 
tions were made at a right angle to the long 
axis of the vaginal canal at two levels trough 
the anterior vaginal wall and the wall of the 
urethra, at two levels through the anterior 
vaginal wall and the adjoining wall of the 
bladder, at one level through the posterior 
vaginal wall and the wall of the rectum (Fig 
2) The microscopic sections were stained by 
(i) eosin and hematoxylin, (2) van Giesen for 
connective tissue, (3) elastic tissue stain 
An examination ol the gross specimen 
(Fig i) reveals two points of practical impor- 
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Fir 3 Low power photomicrograph of cros> section A 
which passes through the anterior va^al wall and the urc 
thral wall at a level just above the point at which thcure 
thra penetrates the superior Ia>er of the triangular liRamcnt 
of the permeum t Stratified squamous epithelium of 
vaginal mucosa, a, fibro elastic tunica propria of vaginal 
mucosa j musmlar coat of vaginal wall 4 muscubrcoat 
of urethral wall 5, urethral glands 6 tunica propna of 
urethral mucosa 7 urethral mucosa 8 and p muKubr 
coats of urethral nail 10 extnnsic voluntary muscle fibers 
of urethral wall 

tance If the anterior \agmal uall is ex- 
amined throughout its extent it mil be found 
that in Its lotter part, where it is m contact 
with the urethral wall, the union of the two 
walls IS a very firm one with no natural line 
of cleav age betvv een them, while in its upper 
part, where it is in contact with the wall of 
the bladder, the union between the two walls 
IS a very loose one The vaginal wall and the 
bladder w all are loosely held together b> a layer 
of areolar connective tissue Bissell and Rawls 
hav e emphasized the practical importance of 
entering and following this avascular line of 
loose attachment when separating the vaginal 
wall from the bladder wall in operations for 
cystocele By followingitthevaginalwallcan 
be kept intact If the posterior vaginal wall 
IS examined throughout its extent, it will be 
found to be \ ery loosely attached to the wall 
of the rectum from above downward until the 
point at which the rectum begins to turn back- 
ward to become the anal canal is reached At 
that point the rectal and v aginal walls beoime 
very firmly united This avascular line of 
loose attachment is similar to the one between 



Fig 4 lIiRhpoArrpholomicrcgraphofvagmalwalland 
urethral vaU from cross section A r, Stratified squamous 
epithelium of v aginal mucosa s, fibro ebstie tunica propna 
ofvaginal mucosa, j muscubr coat of vaginal wall, ^ mus 
cube coat of urethral wall S tunica propna of urethral 
mucosa 6 epithelium of urethral mucosa 7, urethral 
gbnd 

the vaginal wall and the wall of the bladder 
Between the vaginal wall and the walls of the 
bladder and rectum there is a natural line of 
cleavage, while there is no such line between 
the anterior vaginal wall and the wall of the 
urethra 

EXAMINATION OF MICROSCOPIC SECTIONS 
Section A (low power photomicrograph. 
Fig 3, and high power photomicrograph, 
Fig 4) IS a cross section through the anteri 
or vaginal wall and the walls of the urethra 
at a level slightly above the point at which 
the urethra penetrates the superior lay er of the 
triangular ligament An examination of the 
section from below upward reveals the mucosa 
of the anterior vaginal wall which is composed 
of a layer of stratified squamous epithelium 
and a fibro elastic tunica propna Above the 
vaginal mucosa is the muscular coat of the 
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J^S S Low power pholomicrograph of cross section B 
which passes through the anterior Naginal wall, the wall of 
the urethra, and part of the adjoining bladder wall at a 
Ie\« where the urethra is passing through the bladder nail 
/. Stratified squamous epithelium of \aginal mucosa, i 
nbro-ehstic tunica propna of \agmal mucosa, j, muscular 
coat of vaginal wall, 4, muscular coat of urethral wall. 
Si urethral canal, d, part of muscular coat of bladder 

vaginal wall, the smooth muscle fibers of 
which are arranged m an inner circular and 
an outer longitudinal layer Above the mus- 
cular coat of the \aginal wall is the muscular 
coat of the anterior urethral w’all wnth its 
smooth muscle fibers arranged in an outer ar- 
cular and an inner longitudinal layer Adjoin- 
ing the muscular coat of the urethral wall is 
the urethral mucosa which is composed of a 
mixed type of urethral epithelium and a fibro- 
elastic tunica propna Above the lumen of 
the urethra is the posterior urethral wall, and 
above it a layer of extrinsic voluntary musde 
fibers which have extended upward from the 
compressor urethrm musde Beyond the zone 
of voluntary muscle is a thin layer of fibrous 
tissue It IS a noteworthy fact that in this 
section there is no tissue in the wall of the 
vagina or m the wall of the urethra which is 
ermed fascia by histologists Certainly, there 



Fig 6 High power photomicrograph of anterior vaginal 

wall and urethral nail from cross section B /, Stratified 
squamous epithelium of vaginal mucosa g, fibro-elastic 
tumca propna of vagina! mucosa, j muscular coat of 
vaginal wall 4 muscular coat of urethral wall 

is no fascia between the wall of the vagina and 
the wall of the urethra, since the muscular 
coat of one fuses with the muscular coat of 
the other An identical condition has been 
found in a similar section from another bod> 
which was primarily prepared for a studj of 
the urethral epithelium, but in which the 
walls of the urethra and vagina are intact and 
in a normal relationship In section A, a little 
below the junction of the muscular coat of the 
vagina and that of the urethral wall, there are 
several streaks where the stain has been un- 
usually intense This might lead one to be- 
lieve that the tissue so stained is fascia, but 
the microscopic examination shows it to be 
intensely stained smooth musde 
Section B (low power photomicrograph, 
Fig 5, and high power photomicrograph. 
Fig 6) is a cross section through the anterior 
vaginal wall, the walls of the urethra, and part 
of the wall of the bladder at a point where the 
urethra passes through the bladder w all An 
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I IE 7 Lot. power photomicroRraph of cross section t 
which passes through the anterior \aginal wall and the 
bladder wall at the midpoint of the vesical trigone i, 
Stratified squamous epithelium of vaguial mucosa 3 
fibro elastic tunica propria of vaginal mucosa 3 leftsideof 
vaginal canal 4 muscular coat of posterior vaginal wall 
5 muscular coat of antenor vaginal wall 6 vesicovaginal 
lajer of areolar fascia f muscular coat of bladder wall 
8 tunica propna of vesical mucosa p transitional epithe 
hum of vesical mucosa 

examination of the section from below upward 
shows the \aginal mucosa composed of a 
la>er of stratified squamous epithelium and a 
fibro elastic tunica propria abo\e which is 
the muscular coat of the vaginal wall Above 
the smooth muscle of the vaginal wall is found 
the muscular coat of the urethra, and above 
this the mucosa of the urethra which is com 
posed of a mixed t>pe of epithelium and a 
fibro elastic tunica propria Above the ure 
thral canal is the posterior urethral wall and 
above that the smooth muscle of the bladder 
wall As in section A, there is no tissue in the 
wall of the vagina or in the wall of the urethra 
which IS termed fascia b> histologists In 
this section also there is no fascia between 
the vaginal wall and the urethral wall 
Section C (low power photomicrograph, 
7 , and high power photomicrograph, 
8) IS a cross section through the antenor 
wall and the adjoining wall of the 
at the midpoint of the vesical tngone 


SielTML PLANE " 



Fig 8 High power photomicrograph of anterior vaginal 
wall and adjoining bladder wall from cross section C i 
Stratified squamous epithelium of vaginal mucosa 3 
fibro elastic tunica propria of vaginal mucosa j left sulv 
of vaginal canal 4 muvcular coat of posterior vaginal wall 
muscular coat of antenor vaginal wall 6 vesicovaginal 
yer of areolar fascia, 7 muscular coat of bladder wall 

It also includes part of the posterior vaginal 
wall It IS to be noted that the section ex 
tends well beyond the left side of the vagina 
An examination of the section from below up 
ward reveals part of the posterior vaginal wall 
above which can be seen the lumen of thi. 
vagina The mucosa of the anterior vaginal 
wall consists of a la>er of stratified squamous 
epithelium and a narrow fibro elastic tunica 
propna above which is the muscular coat of 
the vagina The muscle fibers of this coat art 
arranged principally in a circular layer Pier 
sol points out the fact that the classical ar 
rangement of the muscle fibers of the vaginal 
wall in an inner circular and an outer longitu 
dinal layer is not alwa>s encountered The 
arrangement of the smooth muscle m this 
section may therefore be considered normal 
Above the muscular coat of the vaginal wall 
there is a thin lajer of areolar connective tis 
sue, and above that is the muscular coat of 
the bladder wall with the bundles of muscle 
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I JR 9 Low power photomicrograph of cross section D 
which passes through the anterior \aginal wall and the 
bladder wall at a point just below the \esicocer\ical junc 
tion /, Stratified squamous epithelium of \ aginal mucosa 
2, fibre elastic tunica propria of %aginal mucosa, j, mus 
cular coat of Mginal wall, 4 \esico\aginal lajer of areolar 
fascia, 5, muscular coat of bladder wall, 6 , tunica propna 
of \esical mucosa, 7, epithelium of \csical mucosa 

fibers sectioned m difTerent planes Above 
the muscular coat is the mucosa of the vesical 
trigone tthich is composed of transitional epi- 
thelium and a loosely arranged fibro elastic 
tunica propria It is to be noted that m this 
section the muscular coat of the anterior vagi- 
nal uall and the muscular coat of the bladder 
''all do not fuse as did the muscular coat of 
the \ agmal wall and the muscular coat of the 
urethral wall in the two preceding sections, 
A and B, but that the muscular coat of the 
vaginal wall and the muscular coat of the 
bladder wall are distinctly separated by a thin 
layer of areolar connective tissue to which the 
term areolar fascia can logically be applied, 
since this loosely arranged fibrous tissue is 
composed of the fibers and cells essential to the 
structure of a fascia The application of the 
term fascia to this tissue is m accord with the 
definition followed throughout the present 
study 

Section D (low power photomicrograph, 
9, and high power photomicrograph, 



Fig 10 High power photomicrograph of anterior \agi 
nal wall and adjoining bladder wall from cross section D 
I Stratified squamous epithelium of vaginal mucosa, a 
fibro elastic tunica propria of vaginal mucosa, 3, muscular 
coat of vaginal wall 4 vesicovaginal la>er of areolar fas 
cia /, must ular coal of bladder wall 

Fig 10) IS a section through the upper por- 
tion of the anterior vaginal wall and the 
adjoining wall of the bladder just below the 
ccrvicovcsical junction An examination of 
the section from below upward shows the 
mucosa of the anterior vaginal wall which is 
composed of a layer of stratified squamous 
epithelium and a fibro-elastic tunica propria 
Above the mucosa is the muscular coat of the 
vaginal wall, and above that there is a thin 
layer of fascia of the areolar type Above 
this fascia is the muscular coat of the bladder 
wall, and above the muscular coat is the mu- 
cosa’ which IS composed of a tunica propria 
and the characteristic transitional epithelium 
In this section, as in all of the preceding ones, 
there is no tissue either in the vaginal wall or 
the bladder wall which is termed fascia b> 
histologists 

Section E (low power photomicrograph, 
Fig II, and high pow’cr photomicrograph, 
Fig 12) IS an oblique section through the pos- 
terior \ agmal wall, the anterior rectal wall as 
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Tie 1 Low power photomicrograph of section f 
which pi ses obliquely through the postenor laginal wall 
the mu uular coat of the anterior rectal wall and the wall 
of thi an il canal at a le\ el just abo\ e the point where the 
1 agina aiuches to the superior la) er of the tiuneular liga 
ment ; btratified squamous epithelium of laginal 
mucosa a fibro elastic tunica propru of laginal mucosa 
3 muscular coat of sajinal wall, 4 muscular coat of retUi 
wail and waff of anal canal / mucosa of anal canal part 
of leiator ana muscle 7 '1111 oiaginal gland 


It turns backward to become the anal canal, 
and the wall of the anal canal An exaraina 
tion of the section from abose donnnard 
shows the mucosa of the postenor saginal 
wall which IS composed of a la> er of stratified 
squamous epithelium and a fibre elastic tunica 
propria Beneath the \aginal mucosa is the 
muscular coat of the vaginal wall fusing with 
musculature of the rectal and anal walls 
Beneath the smooth muscle of these walls is 
the sufaraucosa and the mucosa of the anal 
canal There is no fascia between the vaci 
nal wall and the wall of the anal canal 
Section F (low pow er photomicrograph, 
and high power photomicrograph, 
*g 14) IS a cross section through the poste 
nor vaginal wall and the rectal wall at a point 
imdTvay between the upper and Inwerei- 


tig 12 High power photomicrograph of postenor lagi 
nal wall the muscuUr coat of the anterior rectal waU 
and the Wall of the anal canal from section F t Stratified 
squamous epithelium of xapnal mucosa, t fibro-elastic 
tunica propna of vaginal mucosa 3 muscular coat of 
vaginal wall 3 muscular coat of antenor rectal wall and 
wall of anal canal 5 vulvovaginal gland 


trcmitics of the vagina An examination of 
the section from abov e dow nw ard rev eals the 
mucosa of the postenor vaginal wall which is 
composed of a laj erof stratified squamous epi 
theimm and its tunica propna Beneath the 
mucosa is the muscular coat of the posterior 
vaginal wall Separating the muscular coat of 
the vagina from the muscular coat of the rec 
tal wall 15 a layer of fascia which is of the 
areolar 1)^)0 in places and of a denser tj'pe in 
others as it passes laterally toward the levator 
am muscle and backward to surround the rec 
tal wall In its denser portion it contains some 
smooth muscle fibers which run into it from 
the muscular coat of the vaginal wall Below 
the muscular coat of the rectal w all is the sub 
mucosa and the rectal mucosa At the right 
side of the section part of the lev ator am mus 
cle can be seen Its superior surface u cov- 
ered by a layer of dense fasaa — the superior 
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Fife 13 Lo« power photomicrograph of cro $5 section r 

which passes through the posterior \aginal ivaW and the 
rectal wall at the midpoint of the postenor vaginal wall 
/) Stratified squamous epithelium of vaginal mucosa, g. 
muscular coat of vaginal wall, j muscular coat of rectal 
wall, 4, submucous coat of rectal wall, 5, rectal mucosa, 
6 recta! layer of the fascia endopelvina 7, superior fasaa 
of pelvic diaphragm (superior levator fascia), S, lateral 
portion of the perivaginal fascia, p, levator am muscle, 
so, rectovaginal layer of areolar fascia 

fascia of the pelvic diaphragm — which is in 
contact with the lateral portion of the fasaa 
which surrounds the vagina Halban has 
emphasized the fact that the fasaa which 
covers the superior surface of the levator am 
muscle does not send layers of fascia inward 
to surround the pelvic viscera (Fig 18) It is 
obvious that this contention is substantiated 
by conditions in this section There is m this 
as in all of the preceding sections no tissue in 
the wall of the vagina or the wall of the rec- 
tum which IS termed fascia by histologists 
Between the vaginal wall and the rectal wall 
there is a layer of fascia which m places is of 
the areolar type and in others of a denser 
type 

Section G (low power photomicrograph, 
15, and high power photomicrograph, 
Tig 16) is a cross section through the postenor 
hp of the cervix, the upper extremity of the 
posterior vaginal wall just below the attach- 



Fig 14 High power photomicrograph of the postenor 
vaginal wall and rectal wall from cross secUon F i, Strati 
fied squamous epiihelium of vaginal mucosa, r, fibre 
elastic tunica propria of vaginal mucosa, 3 muscular coat 
of vaginal wall, 4, rectovaginal layer of areolar fascia, 
S muscular coat of rectal wall, 6, submucous coat of 
rccul v\aU, 7, rectal mucosa, 8 , rectal layer of faKiaendo 
pelvnna 

ment of the vaginal wall to the cervi'c, and the 
rectal nails An evamination of the section 
from above dottnward reveals a part of the 
posterior hp of the cervix Below this is the 
mucosa of the posterior vaginal wall which is 
composed of the usual layer of stratified 
squamous epithelium and a thin tunica pro- 
pria Beneath the mucosa is the muscular 
coat of the vagina which is separated from the 
muscular coat of the rectal wall by a broad 
zone of loosely arranged fascia of the areolar 
type Beneath this layer of fascia is the mus- 
cular coat of the rectal wall with its fibers 
arranged m an inner circular and an outer lon- 
gitudinal layer The muscular coat of the 
rectal wall is separated from the characteris- 
tic rectal mucosa by a thin submucosa In 
this section there is no tissue m either the 
vaginal wall or the rectal wall which is termed 
fasaa by histologists Between the muscular 
coat of the vaginal wall and the muscular coat 
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rifi IS Low power photomicrograph of cross section G 
which passes through the posterior lip of the cervix the 
posterior vaginal wall and the wall of the rectum just be 
low the cervicovesical junction i Stratified squamous 
epithelium of vaginal mucosa » fibro elastic tunica pro 
pna of vaginal mucosa 3 mu«cular coat of vaginal wall 
4 rectovaginana>er of areolar fascia 5 muscular coat of 
rectal wall 6 rectal mucosa 

of the rectal wall there is a broad zone of fas 
cia of the areolar t>pe «hich extends Iatera11> 
beneath the \aginal ssall as it broadens m the 
xault 

The hndmgs m the sections described may 
be bncfl> summarized b> saying that there is 
no tissue in the walls of the vagina, urethra, 
bladder anal canal, and rectum which is 
termed fascia b> histologists There is no 
fascia between the \agmal ssall and the wall 
of the urethra There is, on the contrary a 
thin lajer of loosely arranged fascia of the 
areolar type between the anterior vaginal 
wall and the wall of the bladder, and between 
the posterior vaginal wall and the wall of the 
rectum These two lajers of areolar fascia 
unite at the sides of the vagina to form the 
perivaginal fascia 

The application of the term fascia to the 
thin layer of loosel> arranged fibro elastic 
tissue which separates the vaginal wall from 
the walls of the bladder and rectum may be 
challenged If so, the use of the term ma> be 
defended on two grounds first, this tissue 
differs from the denser form of connective tis 
sue commonly known as fascia onlj m the 
arrangement and number of the white fibers, 
second, it is continuous with and sinular to 
that important retroperitoneal la> er of connec 



lig t6 IIiKh power photomicrognph of the pottenor 
vaginal wall and wall of the rectum from cross section C 
I btratified squamous epithelium of vaginal mucosa 
. fibro ebstK tunica propna of vaginal mucosa 3 mus- 
cular coat of vaginal wall 4 rcccovvginatlaver of areolar 
fascia s muscular coat of rectal wall 6 submucous coat 
of rectal wall f reclal mueosi 

tive tissue which is found about and between 
the pelvic viscera, and which is termed fascia 
endopelv ma 

It IS desirable at this point to rev lew bneflj 
the gross anatom> of the fascia which sur 
rounds the vagina Tor the first lucid de- 
scription of the fascial sjstem of which the 
perivaginal fascia is a part and also of the 
other fasaa of the pclvas, credit must be giv en 
to Halban who contends that there are two 
distinct systems of fascia m the pelvis, one 
which forms sheaths for the voluntarj pelvic 
muscles (muscle fascia) and the other which 
partlj or completely surrounds and separates 
the pelvic viscera (fascia endopclvina, Fig 17 
and Fig 18) Halban emphasizes the fact 
that the endopelv ic fascia, though laterally 
in contact with and loosely attached to the 
muscle fascia which covers the superior sur 
face of the levator am muscle (superior fascia 
of the pelvic diaphragm), is not a part of it 
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In other Vrords, the fascia which co\ers the 
superior surface of the levator muscle docs 
not send layers of fascia inward to surround 
the pelvic viscera, but continues downward 
and inward over the surface of the muscle to 
join the corresponding layer of fascia from the 
opposite side in a common raphe behind the 
rectum According to Halban’s descnption, 
the perivaginal fascia is a part of the fascia 
endopelvina 

Halban has also suggested a meaningful 
terminology for the various layers of the fas- 
cia tndopelvma To that layer of areolar fascia 
^hich separates the anterior vaginal wall from 
the adjoining bladder wall the term vesico- 
vaginal fascia IS given To the layer of areolar 
fascia which separates the posterior vaginal 
wall from the w all of the rectum the term rec- 
to-vaginal fascia IS given The vesicovaginal 
layer and the rectovaginal layer unite at the 
sides of the vagina to form the perivaginal 
tascia, or the penvagma fibrosa, as it is 
termed by Halban It is obvious that such 
terms are indicative of the location of the va- 
rious layers of this fascia 

Histologists speak of the fibrous coat of the 
vagina and of the bladder An examination 
of the sections herein illustrated shows that 
the fibrous coats of these structures are but 



Fig 18 Frontal section of pehis which shows the mus 
clc fascia and the fascia endopelvina (Modided and re 
drawn from Halban ) 


parts of the loosely arranged fascia which 
separates them When the histologist sepa- 
rates the bladder wall from the vaginal wall, 
and examines them separately, he finds a small 
amount of the fascia adherent to the muscular 
coat of each To this thin zone of adherent 
connective tissue he gives the term fibrous 
coat 

Finally, in presenting the study herein de- 
scribed, I admit that the findings m a single 
specimen of any sort do not establish incon- 
trovertible facts However, taking into con- 
sideration that the specimen which has been 
studied was removed intact from the body of 
a remarkably well formed and developed 
young nullipara, and also that the tissues 
throughout the specimen have conformed 
closely to the classical descriptions as given 
bv histologists, it IS reasonable to believe that 
the conditions found in this specimen are in 
all probability indicative of those which exist 
in the usual normal nullipara 

CONCLUSIONS 

1 In the normal nullipara there is no tis- 
sue in the walls of the vagina, urethra, blad- 
der, and rectum which can logically be termed 
fasaa, if the classical histologic descnptions 
of the tissues are observed 

2 There is no fascia between the antenor 
vagmal wall and the wall of the urethra 

3 There is a thin layer of fasaa of the 
areolar type between the anterior vagina! 
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^\all and the wall of the bladder There is a 
similar layer of areolar fascia between the 
posterior vaginal wall and the wall of the 
rectum 

4 The lajer of areolar fascia which sepa- 
rates the anterior vaginal wall from the wall 
of the bladder (\esico\aginal fascia) and the 
lajer of areolar fasaa which separates the 
posterior ^aglnal wall from the wall of the rec 
turn (recto\aginal fascia) unite at the sides 
of the vagina to form the perivaginal fascia, 
which is a part of the fascia endopelvina 

5 The areolar character of the fascia 
which separates the \agitial wall from the 
walls of the bladder and rectum makes it im 
possible to dissect it as an individual layer, 
and as such to use it in vaginal plastic opera 
tne procedures If used at all, it must be 
used m conjunction with the overlying wall of 
the vagina 

6 There is no fascia other than the areolar 
perivaginal fascia available for use m the sur 
gical correction of c> stocele and rectoccle 

7 The successful surgical correction of 
c>stotele rectocele, and urethrocele depends 
on the utilization of the tissues of the vaginal 
wall rather than on the use of the fragile 
areolar fascia which surrounds it 

8 Uhen using the term fascia m desenp ^ 
lions of vaginal plastic operations it is impor 4 
tant to stress the fact that the fascia referred 

to is not of the dense type, such as is the * 


shaith of the rectus muscle, but that it is of 
the looselj arranged areolar type 

9 It is apparent that many gynecologists 
have applied the term fascia to the muscular 
coat of the vaginal wall, which is situated just 
beneath the vaginal mucosa, because it some- 
what resembles a la>er of dense fascia in its 
gross appearance It is obvnous that such use 
of the term fascia is not m accord with classi 
cal histological description of the tissues w-hich 
constitute the vaginal wall 

10 The abandonment of an inaccurate 
terminology which is based on the gross ap- 
pearance of the tissues, and the adoption of 
one based on the established histology of the 
tissues in and about the walls of the vagina, 
urethra, bladder, and rectum, will lead to a 
clearer common understanding of the prob 
lems of c>stoceIe, rectoccle, and urethrocele, 
and will facilitate the teaching of v aginal plas- 
tic surger> 

REFERENCFS 

RisSEU Doucal a vaginal JpHerectomy technique 
for the cure of prolapse of the uterus when the re 
moval of the uterus is necessitated w ith special refer 
ence to lapping of the vapnai fascia in all forms of 
vaginal prolapse Tr Am C>'nec Soc igtS vol 
xliu 

IIaiban J Operative Behandlung weiblichen Genital 
prolapses unlcr lleruecksichtigung der Anatomie 
und Aetiolope Vienna 1919 

PiEasoL Human Vnatomy 

RsALS R M \ preliminary report of an operation 
forcysloccte Am J Obst 1918 Uxmi 359 

SpAUtoivc A B Hemostasis in vapnat h}Stereclomy 
for procidentia Am J Obst 1916 an, 653 



HFLLWIG GRAVES CONSTITUTION 


43 


GRAVES’ CONSTITUTION (WARTHIN) 

C ALr\A\DER HniWIG AID W icuita, Ka.nsas 

I rom the Depstlment ol Pathology St Fronm Hospital \Mchlta Kansas 


T he modern surgical treatment of 
Graves’ disease has its scientific foun- 
dation m the thyreogenic theor> of 
Moebius, that a pathological secretion of the 
thyroid gland is the underljing factor It is 
generally accepted that the therapeutic suc- 
cess depends on the removal of a portion of 
the diseased organ, large enough to inhibit 
the increased or perverted secretion 
In a very interesting paper, Warthin comes 
to the opposite vieiv that thyroid hypersecre- 
tion is not the primary pathogenic factor in 
this disease, but that the thyroid gland is 
only one of many other organs, secondarily 
involved in a constitutional abnormalitj B> 
analyzing a material of 976 resected thyroid 
glands, he demonstrated, in 401 specimens 
obtained from cases which were clinically 
diagnosed as exophthalmic goiter or toxic 
adenoma, as the only constant histological 
feature the presence of hyperplastic lymph 
follicles, not only m the glands with epithelial 
hyperplasia, but also m 93 cases in which the 
latter was completely absent 
From a further stud> of 1,000 th>roid 
glands at autopsy he found that all cases 
wth lymphoid hyperplasia in the thyroid 
gland (94) and 35 additional cases of exoph- 
thalmic goiter were associated with the general 
picture of the thymicolymphatic constitution 
Warthin considers, therefore, the presence of 
lymph follicles m the thyroid gland as evi- 
dence of a status thymicolymphaticus which 
IS the underlying factor of every case of 
Graves’ disease and so-called toxic adenoma 
An adenoma of the thyroid, in his opinion, is 
clinically important, as far as so-called toxic 
symptoms are concerned, only when it is 
associated with this diathesis He comes to 
the practical conclusion that there is, of 
course, no cure for any primary constitutional 
defect by operation, as the stigmata of the 
latter will persist 

Simpson studied a material of 665 resected 
thyroid glands and found that of these, 265 
exophthalmic goiters and 121 adenomatous 


colloid goiters with toxic s>mptoms showed 
only one constant histological finding — lym- 
phoid hyperplasia m the thyroid gland, 
whereas epithelial hyperplasia was absent in 
95 specimens Of 265 autopsies, 47 cases pre- 
sented the evidence of thymicolymphatic con- 
stitution and m all but 2 the thyroid gland 
was rich on lymphoid tissue Simpson agrees, 
therefore, with Warthin, that all cases of 
Graves' disease and so-called toxic, adenoma 
possess an identical underlying constitutional 
abnormality, — the thymicolymphatic diathe- 
sis, that these individuals are consequently 
predestined from birth to hyperthyroidism, and 
that the disturbance m the morphology and 
function of the thyroid gland is but one mani- 
festation of an abnormality involving many 
other structures, which is called “Graves’ 
constitution (Warthin) ’’ 

Groups of lymphocytes m the thyroid gland 
were described as an important feature of the 
exophthalmic goiter by the earliest students 
of this disease — Askanazy, Farner,F Mueller 
McCallum was the first who called attention 
to lymph follicles with germinal centers as 
typical findings m exophthalmic goiter His 
observations were confirmed later by A 
Kocher, Simmonds, v Werdt, Zander, Oehler, 
Pettavel, Roussy and Clunet, Vogel, Marine 
and Lenhart There was, however, no una- 
nimity of opinion in regard to the frequency 
of lymphoid hyperplasia in exophthalmic 
goiter A Kocher and Simmonds predicated 
the occurrence of lymphoid hyperplasia in 
about 80 per cent, Troell m 90 per cent, while 
v Werdt found it only in one-half of his 
typical cases, and much less in his atypical 
cases In the latter, Simmonds observed 
groups of lymphocytes m only 16 per cent 
In Wegelm’s material of exophthalmic goiter, 
91 per cent presented lymphoid tissue the in- 
cidence and amount of which were m direct 
proportion to the epithelial hyperplasia and 
in inverse proportion to the amount of colloid 
Extensive studies by Simmonds have 
further shown that lymphocytes may be 
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1 Non proliferant diffuse colloid goiter TTie pro Fig » Proliferant diffuse colloid goiter Marted 
jecUons of the aciuat wall indicate that the diffuse coUoid epithelial hyperplasia in the large acini This snccimen 
goiter 13 not due to simple pressure distention of normal was taken from a case of severe hyperthyroidism (without 
acini by colloid, but to an ictiv e hyperplastic process esophthalmos) 


present e\en m the normal thyroid gland As 
a rule, the> 'were small and oval or round 
in form, in addition to lymphocytes, plasma 
cells were present and m one third of the 
positive cases Simmonds described typical 
Ijmph follicles with germinal centers As to 
the frequency of these changes, Simmonds 
saw lymphoid tissue in 5 per cent of normal 
thyroid glands, mostly after the sixtieth year of 
life, whereas the first two decades were almost 
free The female sex predominated and con- 
stituted about four fifths of all his positive 
cases The theorv advanced by v Gierke and 
Borchardt that this lymphoid tissue in the 
thyroid gland is a manifestation of status thy 
micolymphaticus was opposed by Simmonds, 
V Werdt, and Wegelin because they were un 
able to find such manifestation in the thyroid 
glands of typical cases suffering from this con- 
stitutional defect, and practically never m 
childhood, the favorite age for this abnormality 
As the lymphoid tissue is rather frequent 
m thyroids of older ^omen -who are ansmic 
and adipose, Hacker was of the opinion that 
there might be some relation to the function 
of the ovaries Wegelm, on the other band, 
considers the adrenals responsible in some 
cases, as he saw lymphocytes in the thyroid 
gland of patients with Addison's disease 
Langhans, Zuellig, Zehbe, Hedinger, and 
others described groups of lymphocytes m 


malignant goiter and Hashimoto, Bruenger, 
Reist, and v Werdt m cases of chronic 
thyroiditis 

From all these different observations Wege- 
lin comes to the conclusion that lymphoid 
tissue develops m the thyroid gland as a 
purely local response to chemical, mechanical, 
or bacterial irritation and that there is not 
any positive proof that it is due to a thymico 
lymphatic constitution 

The object of our study was to determine 
whether Wartbin’s and Simpson’s observa 
tions could be confirmed by our own findings 
The material examined consisted of 53 thy- 
roid glands removed at St Francis Hospital 
by operation, and of 7 thyroid glands obtained 
at autopsy 

The clinical and microscopic diagnoses of 
our operativ e material are tabulated m Table 
I, m which Aschoff’s classification is followed 
Of our IS diffuse colloid goiters 8 belonged to 
the simple and 7 to the proliferative form 
Both groups had large acmi, filled with well 
stained colloid, but in the proliferative form 
the epithelial wall of the follicles showed more 
foldings and cushion like elevations, the lu 
mina appeared irregular, and beneath the epi 
thehal lining of the projections many very 
small acini were formed This proliferant 
oilloid goiter showed transitions to the exoph 
thalmic goiter by still higher proliferations of 
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Ftr j “Pnsa’T” cirpttia!=:-c ter Small a-eu 
epitieZ^ t'Tpe'pIasia ta z tL5ise cctlc d T^itcr 

tte adnar •wall, Tchereby the lutmna became 
narroTc, branching ducts 

ilarine and Lcnhart attempted to differen- 
tiate p-imarj and secondarj* exophthalmic 
go’ter, the Brst onginaung m a normal, the 
other in a goitrous gland The expediency of 
this division seems questionable From my 
own studies, not alone of this matenal, but 
also of many glands from patients of European 
estiactiOTi, 1 am forced to the belief that 
exophthalmic goiter develops usually m a 
diffuse colloid goiter AU of the thirteen 
exophthalmic goiters examined in this paper 
presented on the cut surface either throughout 
O’* in. patches an amber red and translucent 
appearance suggestmg a colloid nch tissue 
Histologically m every instance, areas with 
large colloid-filled adni were present either 
■^th or without proliferation of the acinar 
"walL That these changes are not due to an 
mvolution caused by Plummer^s treatment is 
indicated by the fact that I saw them also in 
European material and in exophthalmic goi- 
ters obtained from Dr Hertzler^s clinic which 
were resected prior to the era of pre-operati\ e 
lugolizatiom 

ilanne’s statement that every diffuse col- 
lo’d goiter de\doj« from ^ithelial hyper- 
plasia q£ the thyroid gland by m\oluuon, 
should be rqilatid the conception that 
diffuse colloid goiter and exophthalmic goiter 
sre two nearly r^ted stages of thyroid ac- 
hvity and that one of them «‘a-n easily' change 
iuto the other 



Rjj 4 NodoU' hj*p^tisia (tte^jehn) fepres<»ntin? 
a. tfae-ttw-j! m:?? tLSrisC and rodalar coLoid 

got cr CUnicallv a eDd h>*pefth5T0«lun waa present 

Epidemiological statistics are m fa\or of 
thu opinion, since diffuse colloid goiter, with 
or without hyperthyroidism, is commonly 
assoaatcd m ^e same locality with Graves’ 
disease, but there is little statistical evidence 
m regard to its association with congenital 
goiter and cretinism In more mountainous 
countnes the thyreotoxic goiter is an excep- 
tion and the nearer one approaches the center 
of the endemic area the less he meets with 
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lig I Nod proJi/erant djffuse colloid goiJer The pro 
jections of the acinar nail indicate that the diffuse colloid 
goiter IS not due to simple pressure distention of normal 
acini by colloid but to an active hyperplastic process 

present e\ en m the normal thj roid gland As 
a rule, the) v.ere small and oval or round 
in form, m addition to lymphocytes, plasma 
cells were present and in one*third of the 
positive cases, Simmonds described typical 
lymph follicles with germinal centers As to 
the frequency of these changes, Simmonds 
saw l)Tnphoid tissue m s per cent of noTnal 
th> roid glands, mostl) after the sixtieth) ear of 
life, whereas the first two decades were almost 
free The female sex predominated and con 
stituted about four fifths of all his positive 
cases The theory advanced by V Gterke and 
Borchardt that this lymphoid tissue in the 
thyroid gland is a manifestation of status th>- 
micolymphaticus was opposed by Simmonds, 
V Werdt, and Wegelin because they were un 
able to find such manifestation in the th}roid 
glands of typical cases suffering from this con 
stitutional defect, and practicallj never in 
childhood.thefavonteagefor this abnormality 
As the l)mphoid tissue is rather frequent 
m thyroids of older women who are anaemic 
and adipose, Hacker was of the opinion that 
there might be some relation to the function 
of the ovaries Wegelm, on the other hand, 
considers the adrenals responsible in some 
cases, as he saw lymphocytes in the thyroid 
gland of patients with Addison’s disease 
Langhans, Zuelbg, Zehbe, Hedinger, and 
others described groups of lymphocytes in 



Fig 1 Proliferinl diffuse colloid goiter Marked 
epithelial hyperp'wi* the specimen 

was taken from a case of severe hyperthyroidisintwithout 
exophthalmos) 

malignant goiter and Hashimolo, Bruenger, 
Reist, and v Werdt m cases of chronic 
th}roiditis 

From all these different observ aliens Wege 
Im comes to the conclusion that lymphoid 
tissue develops m the th>roid gland as a 
purely local response to chemical, mechanical, 
or bacterial irritation and that there is not 
any positive proof that it is due to a thymico 
lymphatic constitution 

The object of our study was to determine 
whether Warthm’s and Simpson’s observa 
tions could be confirmed by our own findings 
The material examined consisted of 53 thy 
roid glands removed at St Francis Hospital 
by operation, and of 7 thy roid glands obtained 
at autopsy 

The clinical and microscopic diagnoses of 
our operative maternl are tabulated m Table 
I, m which Aschoff’s classification ii> followed 
Of our 15 diffuse colloid goiters 8 belonged to 
the simple and 7 to the proliferative form 
Both groups had large acini, filled with well 
stained colloid, but m the proliferative form 
the epithelial w all of the follicles show ed more 
foldings and cushion like elevations, the lu 
mina appeared irregular, and beneath the epi 
tbelial lining of the projections many very 
small acmi were formed This proliferant 
colloid goiter showed transitions to the exoph 
thalmic goiter by still higher proliferations of 
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Fig 8 Lymphoid tissue m exophthalmic goiter No Fig 9 Lymph follicles with germinal centers in a diffuse 
tj'pical l^miph follicles were found microfollicular goiter without an> thyreotosic symptoms 


the histogenesis of the coDoid nodules, we 
may say that our e'^pencnce does not confirm 
the view held by Rienhoflf that these struc- 
tures are merelj regressive sequel-ij of a pre- 
vious diffuse hyperplasia, due to pressure dis- 
tention of acini with colloid We believe that 
these nodules originate, like the diffuse col- 
loid goiters, as a proliferative process from a 
pre existing thyrofd pattern \Vt have to 
regard, therefore, the terms “non-prolifera- 
tive" and “proliferative” colloid goiter only 
as different grades of the same pathological 
process, and we must use great care in draw- 
ing conclusions concerning the function of a 
nodular gland, since it seems almost impossi- 
ble in a specimen with many, sometimes over 
a hundred nodules, to get a correct impression 
0/ the histological character 0/ the whole 
gland, by examining sections from only a few 
Afferent areas 

Of our 51 benign goiter cases, 14 were 
clinically diagnosed as exophthalmic goiter 
and 22 as toxic adenomata Only 10 of the 
latter showed nodules anatomically, the 
other 12 were diffuse colloid goiters From 
this It IS apparent that the clinical diagnosis 
“toxic adenoma” does not refer to the ana- 
tomical structure at all, but only to the ab- 
sence of eye symptoms in the patient It 
would be logical to omit, therefore, this mis- 
leading name and designate these cases with 
a purely clinical diagnosis “hyperthyroidism 


without eye signs ” The diagnosis of exoph- 
thalmic goiter was made by the clinician 14 
times, and of these the anatomical examina- 
tion revealed m 2 cases diffuse colloid goiter 
Without epithelial proliferation, m 4, prohf- 
erant colloid goiter, and in 8, exophthalmic 
goiter, w’hich showed islands of solid epithelial 
hyperplasia within a diffuse colloid goiter No 
adenomatous gland was found in this group 
Protrusion of the eyes was absent m s of the 
13 patients, whose thyroid glands were typical 
exophthalmic goiters We regard, therefore, 
exophthalmic and so-called toxic goiter as 
different stages of the same pathological 
entity, le, hyperthyroidism In Table I 
three grades of hyperthyroidism are dis- 
tinguished XXX severe hyperthyroidism 
with exophthalmos, xx severe hyperthy- 
roidism without exophthalmos, x mild hyper- 
thyroidism, * goiter without hyperthyroid- 
ism 

In the group of nodular colloid goiter, no 
case belonged to the severest form of hyper- 
thyroidism, I to the second grade, and 5 to 
the mild grade of hyperthyroidism In our 
material, parenchymatous nodular goiter (fe- 
tai adenoma) never produced thyreotoxicosis, 
with the exception of one case In this the 
dimcian had diagnosed toxic adenoma, but 
the enucleation of the single adenoma did not 
bring any relief from the toxic symptoms, and 
the basal metabolism was still 25 per cent 
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Fig to Exophthalfflic goiter originating in Aflusc Fig u “niyrwd gland of a typical case of status thynii 
colloid goiter The lymphocytic infiltration is limited to colympbaticus There is no lymphoid tissue in the thyroid 
the hyperplastic cellular area gland 


abovcnormal, I >ear after the operation We found lypica\ lymph foUides, of the non 
assume that m this case hyperplastic changes proliferant forms of diffuse colloid goiter 
m the non resected thyroid tissue proper only one third had positive findings, none of 
were responsible for the clinical s>mptoms, a these glands showed typical lymph follicles 
point brought out recentlj m a valuable study In the 2 cases of nodular hyperplasia 
by Rienhoff (Wegelin) and m 5 of the 10 nodular colloid 

In Table III are tabulated the findings goiters ne were unable to detect any lymphoid 
showing the relation of lymphoid tissue to the infiltration In the 5 positiv e cases the lym 
epithelial structure of the gland and in Table phoid tissue was only scanty and never 
IV the same to the clinical diagnosis AH but within the nodules, but only in the surround* 
one of our typical exophthalmic goiters with mg parenchyma proper, which was compressed 
marked epithelial hyperplasia showed lym by the growing colloid nodules One o! the 
phoid tissue It w as found either in the cross parenchymatous nodular goiters show ed small 
mgs of the mterlobular septa, or inv ading the groups of lymiphocy tes, near the capsule of 
periphery of the lobules, the acini being com an adenoma 

pressed In 5 of these specimens there were From Table IVwelearnthftmostimportant 
rather small and infrequent groups of lym relationship between the frequency of lym 
phocy tes vnth some plasma cells, m 7 their phoid tissue and the clinical diagnosis Com 
size was considerable, and in 3 of the 13 cases, paring our findings wuth those of Warthm 
typical lymph follicles with germinal center and Simpson, we were surprised that of our 
were present, including reticulum cells and 14 cases of Graves’ disease only 71 4 per cent 
lymphoblasts The oidy case in which the had lymphoid tissue m their thyroid gland, 
most careful search failed to detect lymphoid although we examined many sections from 
tissue was a 29 year old man with a severe different parts of the resected gland The 
form of Graves’ disease of 5 months’ duration second group in Table IV includes our severe 
The basal metabolism was 72 per cent above grades of hyperthyroidism without eye signs, 
normal and dropped after lodmc administra and the microscopic examination revealed 
tion to 17 pet cent The gland was a diffuse lymphocytes in 69 per cent, in the third 
colloid goiter with many islands of dense group of mild hyperthyroidism, only 55 per 
epithelial hyperplasia Groups of lympho cent had positive findings Still more sur* 
^tes w ere present m 7 1 3 per cent of the pro- prising were our findings in the cases of goiter 
liferative diffuse colloid goiters and m i we mthout thyreotoxic symptoms Of these 
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TABLE 1 — ANATOMICAL DIAGNOSIS. AGE, AND GRADE OF HYPERTilYROIDISM 


Simple diffuse coUoid goiter 
S« Age 

Female ig 

Male a; 

Female 41 

Female J5 

Female ai 

Female 41 

Female 26 

Female 33 

Proliferant diffuse colloid goiter 
S« Agf 

ienale rg 

Female 23 

Male 46 

Male 40 

Male 39 

Female 24 

IMale 24 

ETophlhalnuc goiter 

Se* Age 

Female j6 

Female aS 

Female 33 

Female 24 

Female 21 

Female 34 

Male 29 

Female 33 

Female 20 

Male 4S 

Female 2? 

Female 42 

Female 42 


Grade 

XX 

XX 

XXI 
XX 
XXX 


Grade 

XX 

XXX 

XX 

X 

XXX 

XXX 

XXX 


Grade 

XXX 

XX 

XX 

XXX 

XXX 

XX 

XX.X 

XX 

XXX 

XXX 

xxt 

XXX 

XX 


Nodular hyperplasia (Wegelinl 

\ge Grade 

Female 38 x 

Female 36 x 


Nodular colloid goiter without proliferation 


Sex 

Age 

Female 

49 

Female 

S 2 

hlale 

3S 

Female 

39 

Female 

55 

Male 

42 

Female 

;8 


Grade 

X 

X 


Nodular colloid goiter with proliferation 


Set Age 

Male 37 

Female 25 

Female 50 


Grade 


Set 

Female 

Male 

l^laie 

Female 

Female 


Nodular parenchymal goiter 

Age Grade 
40 ' 

44 • 

30 * 

30 

40 x(^i 


Nodular colloid and parenchymal goiter 


Sex 

Ag- 

Male 

29 

Female 

30 

Male 

ii 


XXX Severe hn>ertb;ncnilism wnli est^litbalmos 
XX Severe ^ypetthyreidism without exophttuinos 
> iUiM hj^rthyrojdjsm 
• N« hypntbnoidrfm 


Grade 

XX 


fuU> 38 5 per cent showed lymphocytic in- 
filtration, and the greatest degree of lymphoid 
hyperplasia, which was observed in any of 
our cases, was noted in group 4 A married 
woman, 30 years old, who had treated the 
enlargement of her neck with large doses of 
lodme for one whole year, had a normal basal 
metabolism and no other signs of hjT)erth>- 
roidism After resection of 45 grams of thyroid 
a marked postoperative myxeedema devel- 
oped, which today, 3 years after operation, 


still needs thyroid medication Histologically 
the resected gland showed small acini with 
low epithelium and viscous colloid, and an 
enormous hj'perplasia of lymph follicles The 
microscopic picture corresponded to Hertzler’s 
descnption of his “interstitial goiter ” 

The second largest amount of lymphoid 
tissue was seen m the adenocaranoma of a 
6r year old woman, who died of multiple 
metastases one year after thyroidectomy was 
performed 


TABLE ir— PATHOLOGICAL AND ANATOMICAL DIAGNOSIS, AGE AND SEN OF OUR GOITER CASES 


diagnosis 

Small folhculat hyperplasia 
Diffuse colloid goiter without proliferation 
Diffuse coUoid goiter with proliferation 
Exophthalmic goiter 
Nodular hyperplasia (Wegelin) 

Nodular colloid goiter without proliferation 
Nodular colloid goiter with epiuichal proliferaCwn 
Nodular parenchymiatous goiter 
Nodular colloid and parenchymatous goiter 


tr-ts 

tO-lQ 

— Age JO yetn tm 
o-is 

itex 

Z6~xs 





iF 



ir 

4F 

iM 2F 



iF 

iM 2F 

2\I 

iM 



3 F 

iM 8F 

iM 



2F 



rf 


aM tF 

3F 



iF 

iM 

iF 




sM 3 F 

2 M iF 
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TABLE m — RELATIONSHIP OF LAMPHOID TIS 
SUE 1*^ THYROID GLAND AND ANATOMICAL 
DIAGNOSIS 


Simple diffuse colloid goiter 
MiicL lymphoid tissue 
Some lymphoid tissue 
Scanty l>uiphoid tissue 
No Ijmphoid ti'sue 

I rohferant diffuse colloid goiter 
Much l>rnphoid tissue 
Scant) Ivmphoid tissue 
No bmphoid tissue 

I xophthalmit goiter 
\ ery much Ij-mphoid tis ue 
Much lymphoid tissue 
Some Ivmphoid ti sue 
Scanty Ivmphoid tissue 
\o Ijmphoid tissue 

Nodular h>'perpla«ia (Wegelm) 

No lymphoid tissue 

Nodular colloid goiter without proliferation 
home Ivmphoid tissue 
Scant) lymphoid tissue 
No Ivmphoid tissue 

Nodular colloid goiter with proliferation 
Scant Umphoid tissue 
No Uinphoid tissue 

Nodul r [urenchytnal toner 
Niai 1 Umphoid tissue 
N I mphuid tissue 

' liilar I olloid and parenchyiril goiter 
"• aniv Kmphoid tissue 
N It mphi id tissue 


3 

t 

3 


RE&ULTS OF OUTl STUDA 
Gur findings corroborate the conclusions 
drawn b> European ttorkers, that the l>m 
phocytic infiltration in exophthalmic goiter 
IS due to the pathological hyperplasia and 
hypersecretion of the thjroid itself Without 
doubting their diagnostic \alue, we must 
keep m mind the fact that onlj 66 per cent 
of all our thyreotoxic cases presented l>m 
phocytic groups m the thyroid gland and 
that, on the other hand, more than one third 
of the innocent goiters without clinical signs 
of secretory disturbance showed the same 
findings From Table III it is evident that 
the frequency and size of the lymphocyte 
groups depend directly on the intensity of 
the hyperplasia and the decrease of the stored 
colloid By studying exophthalmic goiters, 
in which the epithelial hyperplasia does not 


TABLE IV —RELATIONSHIP OF LYMPHOID TIS 
SUE IN THYROID GLAND AND CLINICAL 
DIAGNOSIS 


Sexere hyperthyroidism with exophthalmos 
Very much lymphoid tissue 
Much lymphoid tissue 
Some lymphoid tissue 
Scanty lymphoid tissue 
No lymphoid tissue 

Percentage of positixe findings 714 

Severe hyperthyroidism without exophthalmos 
Much lymphoid tissue 
Some lymphoid tissue 
Scanty lymphoid tissue 
No lyci^ihoid tissue 

Percentage of positive findings 69 

Mild hyperthyroidism 
Some lymphoid tissue 
Scanty lymphoid tissue 
No lymphoid tissue 
Percentage of positive findings jS 

Colter without hyperthyroidism 
Very much lymphoid tissue 
Some lymphoid tissue 
Scinty lymphoid tissue 
No lymphoid tissue 
Percentage of positive findings jSf 




3 

3 


affect the whole gland but dev clops m patches 
within a (lifTusc colloid goiter, it is eas) to 
recognize that the l>Tnphoc)tes collect onij 
m or around the cellular hjTjerplastic islands, 
and that the colloid nch areas are practicall) 
free from round cells This is certaml) not in 
favor of Warthm’s thcorj that the Ijmphoid 
tissue IS a manifestation of a constitutional 
ibnormalilj, because m this case we would 
expect it cvcnl) distnbulcd over the whole 
gland, independent of the epithelial hvper 
plasia Another proof that the Ijmphocjtic 
infiltration is due to the proliferation of the 
aanar cells and to the pathological secretion 
of the exophthalmic goiter itself, is the m 
flucnce of iodine treatment on the morphologj 
of hjperplastic goiter RienhofT was the first 
who pointed out that the Ijmphoid 
plasia was much less pronounced after iodine 
administration as compared with cases in 
which Lugol’s solution had not been given 
In a recent paper, I reported that in 30 cases 
of Graves’ disease in which iodine was not 
Riven, 2 glands were without any groups of 
IjTnphocj tes, 5 had a few , and 23 had manj 
groups In 30 other exophthalmic goiters 
removed after iodine medication, I found 
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that lymphocytic infiltration was absent m 
lo glands, scanty m 7, abundant in 13 This 
shows that the Ijmphoid tissue decreases as 
the hyperplasia and hypersecretion of the 
thyroid gland is inhibited by iodine 

Warthm’s contention that a status thy- 
micolj mphaticus is associated alxvays with 
lymph follicles m the thyroid gland is not sub- 
stantiated by the obser\ations of Simmonds, 
V Werdt, and Wegelin In our own material 
there were 2 cases of sudden death, which pre- 
sented all anatomical signs of a thymi<»lym- 
phatic constitution, but failed to show any 
lymphoid tissue in their thyroid glands 

CONCLUSIONS 

1 Warthm’s and Simpson’s theory that m 
Graves’ disease the thyroid gland is not the 
chief pathogenic factor, but an incidental 
complication and sequela to a constitutional 
anomaly, is not confirmed by our study 

2 The most important histological crite- 
rion of Graves’ disease, as far as the thyroid 
Itself IS concerned, is not the presence of 
hyperplastic lymph follicles throughout this 
gland 

3 Of our cases of Graves’ disease and tovic 
goiter only 66 per cent had lymphoid tissue in 
the thyroid gland, and of the cases without 
clinical symptoms of thyreotoxicosis 38 5 per 
cent showed lymphocytic infiltration 


4 In our typical cases of status thymico- 
lymphaticus, the thyroid gland was free from 
lymphocytes 

5 Lymphocytic infiltration of the thy roid 
IS not a manifestation of an underlying consti- 
tutional anomaly, but is a purely local re- 
sponse to hyperplasia and hypersecretion of 
the gland 

6 Our findings are in complete agreement 
with the theory of Moebius that hypersecre- 
tion of the thyroid gland is the essential cause 
of Graves’ disease 
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CORPUS LUTEUM OF PREGNANCY* 

Persistence of Pregnancy after ExasiON or the Corpus Luteuu iv the Early Weeks 


JIARIOV DOUGLASS, M D 

T he function of the corpus luteum of 
pregnancj in relationship to an existing 
pregnanev has been the subject of much 
discussion and theorizing I nish to report 
observations made upon three cases m which 
the corpus luteum of pregnancy was excised 
In one of these, the existing pregnancy was 
not disturbed and persisted approximately to 
the fifth month Physiological ablation ex- 
periments in the human naturally are not 
common and instances in the literature of 
operative removal of the corpus luteum of 
pregnancy or of its destruction are rare enough 
to be worthy of consideration The early work 
of Beard, Pienant, and Born suggested that 
the existence of pregnancy m the uterus de* 
pended upon the corpus luteum and its secre- 
tions Fraenkel produced abortion in pregnant 
ammal' by deslioving corpora lulea with a 
cauterv Loeb showed m guinea pigs that, 
for the production of traumatic deaduomata, 

1 e , the sensitization of the uterus, essential 
for the formation of deaduomata which is 
itself essentially the reaction of maternal 
placenta formation, the corpus luteum was 
necessary Frank states that the removal of 
corpus luteum at operation is often followed 
by premature menstruation, when the pre 
gravid activation of the mucosa has already 
taken place and that dunng pregnancy, the 
corpus luteum inhibits follicular ripening as 
well as the cyclic engorgement of the genitals 
which might disturb the developing ovum 
He also holds that any foreign body may 
stimulate the endometrium sensitized by cor- 
pus luteum to form the maternal portion of 
the placenta (Loeb) According to Frank, 
the corpus luteum of pregnancy is essential 
to the life of pregnancy at most only m the 
first 6 weeks The placenta, i e , previously 
fetal trophoblast, presumably elaborates an 
identical or similar hormone which suffices 
then for the continued existence of the 
pregnancy De Lee disturbed, at laparotomy , 
corpora lutea of pregnancy , in two cases He 

>Ftom the Department of ObsteUica and Gynecology of the Wcaterj 


FACS Cleveland Ohio 

reimplantcd the corpus luteum material in 
the broad ligaments as free grafts m each 
case An abortion occurred at 4 weeks and i 
week, respectively 

We excised the corpus luteum of pregnancy 
under a vancty of circumstances in the fol 
lowing cases 

Case 1 k S white aged sg years, 11 para 
Case No tSsgy Patient entered the Lakeside Hos 
pilal June 5, xgiS complaining of intermittent bleed 
ing occurring ^lay 3, igzS lasting one and one half 
days and associated with sex ere pain m the lower ab* 
domen Three weeks later the pain again became 
severe and patient was admitted to the hospital after 
4 days dunng which she had passed a few small clots 
of blood The last menstrual period began April 8 
192$, previous menstrual period had begun March 15, 
ig28 and was normal m character Patient has 
two children aged 6 and 4 years and had one spon 
taneous abortion 3 years ago at 3 months The 
anamnesis was negative otherwise Physical ex 
amination revealed a well developed and quite well 
nourished young woman, afebrile fairly comfort 
able The general physical examination was nega 
tive \ agmal examination revealed a marital outlet 
and the cervix transverseK lacerated particularlv 
on the left It was dilated admitting freely the tip 
of the index finger and there were large blood clots 
in the vagina and protruding from the cervu The 
uterus was enlarged approximately to the size of a 
6 weeks pregnancy, and was quite hard and smooth 
in outline The amount of bleeding the wide dilata 
tion of the cervix and the consistency of the uterus 
made the diagnosis of inevitable abortion seem 
obvious On June 6, 1928, the uterus was curetted 
bluntly Old black, blood clots were removed to 
gether with a small piece of placental tissue ap 
proximately the size of the end of one s index finger 
The uterus had the consistency of involution being 
quite firm although definitely enlarged The uterus 
was swabbed with tincture of iodine and the tip of 
an iodoform gauze drain was left in the uterine 
cavity 

PatAotog^cal rrporl The histological sections 
showed normal placental tissue Approximately 4 
weeks later, July 6 the patient was readmitted to 
the hospital with the complaint of pam in the right 
lower quadrant For 2 weeks she had been bleeding 
intermittently On examination the outlet was 
marital the cervix hard and firm the uterus an 
tenor, the size of a small orange and of very firm 
consistency There were no lateral palpable masses 
It seemed bkely the subinvolution and bleeding 

1 Rcserye University School of Medicine »ad the Likeside HospitsL 
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Fig X The fairly large corpus luteum of pregnancy 
tthich^a8removedfromtheleftovar> of Case: Thereis 
characteristic de\eIopment of lutein cells about the central 
ca\ity 

might be due to a piece of retained placenta It 
failed to occur to me that this patient could have 
become pregnant again The patient elected to have 
tubal sterilization in addition, inasmuch as she t%as 
to have a general anaesthetic, and this request was 
granted 

At operation on July 7, 1928, the uterus \sas found 
to be globular and quite firm, the cervix was easily 
dilated, and a fairly profuse flow of blood followed 
dilatation The uterine cavity seemed hollow and 
empty when a curette was passed into it Curctlings 
were small m amount The uterine cavity was 
swabbed with iodine and a small pack was inserted 
which was removed in 24 hours The abdomen was 
opened through a low midlinc incision and the 
uterus was found to be enlarged and slightly softer 
than normal The color did not suggest pregnancy, 
the uterus being normally pale Resection of the 
cornual portion of the tubes was done I he uterine 
cornua were closed and the proximal ends of tbt 
distal fragment of tubes were buried in the broad 
ligaments The uterine portions of the tubes were 
completely excised and the uterine musculature 
closed firmly with interrupted sutures J be patient 
previously had had an appendectomy I here were 
no other abnormalities in the abdomen 

There was found a fairly large corpus luteum fn 
the left ovary (Fig i) which was shelled out gently 
and the ovarian defect closed with fine interrupted 



Fig 3 I rngmeni of corpus luteum of pregnsnej re 
moved from Case 3 There is the small dcsclopmcnl of 
paralutcift cells which is characteristic of the first half of 
pregnancy 

sutures The riglit ovary was normal I he corpus 
luteum measured about i centimeter in diameter 
Histologically, the corpus luteum (Fig 4) revealed 
vascularization and no degenerative changes Curct 
tings were moderate m amount and showed large 
decidual cells, some of which were in good condition 
and some of which showed degeneration with large 
engorged venous sinuses Examination a few weeks 
later showed no reduction in the size of the uterus 
In September, a roentgenogram showed the evidence 
of fetal bones About September the patient began 
to pass pinkish, thin fluid from the uterus Ihis 
stopped and the uterus increased in size normally 
until November 11, 1928, when the patient passed 
a thin scrosanguincous pinkisli fluid and the follow 
ing day she began to have labor pains and suddenly 
ruptured the membranes prolapsing the umbilical 
cord fhe cervix was found to be dilated a finger's 
breadth and as the fetus was dead she was allowed 
to continue in labor and was delivered of a dead 
fetus of approximately ? months the following 
evening, the placenta which was normal being ex 
polled uponlancously Grossly, the fetus was normal 
Ihc patient’s convalescence was uneventful 

I lie failure of tins pregnancy to be dis 
turbed by chemical and surgical traumata m 
the form of iodine application and curetting, 
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Fig i High power view of corpus luteum of prfgflan<> 
from Case * There is a well marked connetuvc tissue 
stroma 


seems almost impossible although the pos 
stbilu\ of this pregnancj being in a rudi 
menturv horn of a bicornuate uterus whtch 
would offer it some protection, must be kept 
m muid This consideration and the sme of 
the fetu*- in November »eemed to suggest that 
(he corpus luteum was excised when the 
maximum duration of the pregnancy could 
not exceed 4 weeks 

Cases L S agtd 33 >ears ii para Case No 
115025 This was a patient of Dr Elliott C Cutler 
She was admitted w the Lakeside itospital com 
plaining of abdominal distention and obstipation 
She was 3K months pregnant Physical examination 
was negative except for a distended abdomen with 
no tenderness rigidity or visible peristalsis Clinical 
and \ ray studies conhrmed the diagnosis of mega 
colon and c^costomy was planned as a preliminary 
step Laparotomy was done with the plan of per 
forming an ileosigmoidostomy The uterus was soft, 
injected and appeared to be about 4 months preg 
nant Anastomosis was performed between ileum 
and sigmoid 

There was a rather large well preserved corpus 
luteum 0! the right ovarj which was excised it 
having been planned previously to terminate the 
pregnanev at another procedure One month later 
the patient who was making a perfectly noimal and 
satisfactory convalescence and was up and about. 



Fig 4 The leclion ihows a hij,h power view of corpus 
luteum of pregnancy near the penpneiy showing stroma 
and smatt groups ot naraUtein ceils There are visible 
many of the colloid bodies pathognomonic of corpus luteum 
of pregnancy ('iarcoit>) 

developed distention and following ciTective cathar 
SIS by castor oil, the cxcostom> wound began to 
hemUte and became constricted and finally gan 
grenous U>'perp> rexia and high leucocytosis iqooo 
followed, and the patient at this point developed 
a show of blood and went into labor with regular 
pains and miscarried spontaneous^ The onset of 
labor here probably was due to the peritonitis 
CvSE 3 H D , aged 30 ^ears Case Iso 11910 
Patient was a white married woman of 30 years 
compUming of persistent vomiting hypcremesis 
gravidarum, amenorrhcca and a sensation of pro 
lapse An unilateral oophorectomv had been done 
S years ago for ovarian cyst and a therapeutic 
abortion in 19:7 for pernicious vomiting of preg 
nancy The menstrual periods had been regular 
the last period occurring February 18 1929 Steril 
ization had been recommended for this patient at 
the time of the therapeutic abortion On evamina 
tion, the outlet was found to be rather markedly 
relaxed, the cervix normal, the uterus anterior, 
freely movable and apparently normal m sire and 
consistency There were no lateral masses On 

March 14 1929 a dilatation and curettage was done 

and a rather thick endometriurn was removed There 
was nothing to indicate pregnancy A low nudlinc 
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incision nas made in the abdomen and the pelvis 
i\as inspected The uterus seemed to be vcr^ slightl> 
enlarged There was an earl\ corpus luteum of 
pregnanc> of the left ovar> Ihe right ovar> was 
missing One centimeter of tube was excised from 
the cornua on either side and the raw areas pen 
Ionized w ith the round ligament The corpus luteum 
was excised (Fig 2) 

Palhologtcal examination The corpus luteum re 
veiled large, thick zone of lutein cells surrounding a 
central lumen containing coagulated blood about 
the peripher> A small zone of the cortical portion 
of the o\ar> was seen Sections of uterine scrapings 
presented an intact h>'perplastic surface epithelium, 
the glands exhibiting marked hjpertrophv and 
hvperplasia with budding Thej were dilated and 
tortuous The stroma contained congested vascular 
channels with areas of earlj decidua, but no chorionic 
\illi were found The diagnosis of corpus luteum 
of pregnancj and uterine pregnancy was made 

SUMirAR\ AND CO^CLUSIONS 

Scrutiny of the history of Case i suggests 
the occurrence of preliminary pregnancy be- 
ginning after the menstrual period of Apnl S, 
1928 At the beginning of May, bleeding oc- 
curred and 3 weeks succeeding, May 29, 1928, 
the patient had a spontaneous abortion At 
that time the uterus was approximately the 
size of a 6 weeks’ pregnancy and on curettage 
a piece of placenta about i by 2 centimeters 
was recovered Inasmuch as the uterine 
cavity was swabbed out with iodine, it seems 
reasonable to suppose that this pregnancy was 
definitely interrupted About 5 weeks later, 
the patient was readmitted to the hospital 
complaining of intermittent bleeding for 2 
weeks and the uterus was slightly enlarged 
The curettings showed large decidual cells 
1 he corpus luteum of pregnancy w as excised 
at this time, which was probably not in excess 
of 5 weeks’ duration The previous curettage 
and miscarnage confused the picture some- 
what but it seems scarcely reasonable to be- 
lieve that any pregnancy less than 2 months 


would survive the curettage with the removal 
of a fairly large section of the placenta, the 
swabbing of the uterus with iodine and sub- 
sequent packing with gauze Here, then, in 
all probability, we hav'e a pregnancy pro- 
gressing to its second half without corpus 
luteum of pregnancy from what may reason- 
ably be assumed to be a duration of about 4 
or at most 5 w eeks Essen-Moeller reports a 
case of bilateral oophorectomy m which it ap- 
peared that the corpus luteum may' have been 
excised within the first month of pregnancy 
This pregnancy had proceeded to term 
In Case 2 we have the corpus luteum of 
pregnancy excised at the fourth month This 
was followed by an abortion However, the 
administration of cathartics and later the 
presence of peritonitis is more than sufficient 
cause to induce utenne cramps and abortion 
so no conclusion can be drawn 
The corpus luteum was removed in Case 
3 incidentally for histological examination 
when the tubal sterilization was performed 
This patient had not missed a period but 
thought she was pregnant, she having de- 
veloped nausea The evidence offered by Case 
I allows one to stale with some assurance, that 
in the human, pregnancy is independent of 
the hormone supplied by the corpus luteum of 
pregnancy once its duration exceeds approxi- 
mately 4 to 6 weeks 
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A HORMONE TEST TOR THE DIAGNOSIS OF EARLY PREGNANCY 

CUNICAL ApPUCATION IN 100 CaSES, PREmilNARY REPORT 
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T he diagnosis of early pregnancy, and 
Its differentiation from other pelvic con 
ditions, can at present be accomplished 
«ith a considerable degree of accuracy b> 
means of the Aschheim Zondek test This 
test is based on the fact, first, that large 
amounts of the hormone of the anterior pitu 
itar> bod> are excreted in the urine during 
pregnancy, and, second, that ^\hen unne con* 
taming this hormone is injected into imma- 
ture mice, ovulation occurs 
As outlined by Aschheim, the procedure 
necessitates the use of five or six immature 
female mice, 3 Tveeks of age, for each expen 
ment Varying quantities of unne are injected 
into each mouse, three times daily, over a 
period of 2 days Autopsy is done one hun- 
dred hours after the first injection, and the 
presence of ovulation as demonstrated b> the 
macroscopic and microscopic presence of cor 
pora lutea and corpora hxmorrhagica, give 
positive evidence of pregnane} in the patient 
from Vrhom the urme was obtained In a 
report of one thousand cases, Aschheim dem 
onstrated 98 2 per cent accuracy, and stated 
that in the cases m which accurate results 



were not obtained in the first test, subsequent 
tests gave results which were later substan 
tiated 

Fncdman (3), m his work on ovulation m 
the rabbit, demonstrated that intravenous 
injection of 5 cubic centimeters of urine from 
a pregnant woman provokes ovulation in the 
same manner as in the mouse, the advantage 
being that ovTilation occurs within 24 hours, 
either because of the injection of;a single 
large amount directly into the blood stream, 
or because of the sexual peculiarities of the 
rabbit Fnedman injected eighteen rabbits 
with unne from pregnant women and ob 
tamed positive results in each instance Four 
teen rabbits, each injected with unne from 
non pregnant women, 'all gave negative re 
suits Thj:» work increased the value of the 
test by matenally decreasing the time ele- 
ment, simplifying the technique, and ap 
parently maintaining as great a degree 0! 
accuracy as that obtained b> Aschheim and 
Zondek 

Fnedman’s results were so striking that it 
was decided to use the test m a senes of cases 
in an attempt to determine its clinical value 
as a practical procedure in the diagnosis and 
differential diagnosis of early pregnanc> 



ri{, » Low power photomicrograph of rabbit o\ary 
alter injection of urine from non pregnant patient shoeing 
no corpora lutea or corpora hiemorrhagica X *5 




A Bicornate uterus, tubes, and ovaries of a 14 week rabbit 30 
hours after injection of 7 cubic centimeters of unnefrom a non pregnant 
patient This demonstrates a negative result, with no changes occurring 
in the ovaries 

B Bicornate uterus, tubes and ovancs of a 14 week rabbit, 30 
hours after injection of 7 cubic centimeters of urine from a pregnant 
patient This demonstrates a positive result from an approximate s 
weeks’ pregnancy, showing the presence of numerous corpora lutea and 
corpora hemorrhagica 


Plate I A Hormone 2 tsl for the Diagnosis of Early Pregnancy — 
P r Schnculer 
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Clinical Application in loo 
p r SCHNHDER MD,: 

T he diagnosis of earl> pregnancy, and 
Its differentiation from other pelvic con 
ditions, can at present be accomplished 
ttjth a considerable degree of accuracy by 
means of the Aschheim Zondek test This 
test IS based on the fact, first, that large 
amounts of the hormone of the anterior pitu 
itar\ body are excreted in the urine during 
pregnancy and, second, that nben urine con 
taming this hormone is injected into imma- 
ture mice, ovulation occurs 
As outlined by Aschhcim, the procedure 
necessitates the use of five or su immature 
female mice 3 tieeks of age, for each evperi 
ment Varying quantities of urine are injected 
into each mouse, three times daily, over a 
period of 2 day s Autopsy is done one hun 
dred hours after the first injection, and the 
presence of ovulation as demonstrated by the 
macroscopic and microscopic presence of cor- 
pora lutea and Corpora h'cmorrhagica, give 
positive evidence of pregnancy in the patient 
from whom the urine was obtained In a 
leport of one thousand cases, AsiEhcim dem- 
onsfaipd 9S 2 per cent accuracy, and stated 
that m the cases in which accurate results 



CvsEs, Preuminary Report 
r A C S , Evanston, Itusois 

were not obtained m the first test, subsequent 
tests gave results which were later substan 
tinted 

Fnedman {3), in his work on ovulation in 
the rabbit, demonstrated that intravenous 
injection of 5 cubic centimeters of unne from 
a pregnant woman provokes ovulation m the 
same manner as in the mouse, the advantage 
being that ovailation occurs vvithin 24 hours, 
either because of the injection of>a single 
large amount directly into the blood stream, 
or because of the sexual peculiarities of the 
rabbit Fnedman injected eighteen rabbits 
with urine from pregnant women and ob 
tamed positiv c results m each instance Four 
teen rabbits, each injected wath unne from 
non pregnant women, 'all gave negative re 
suits lhi& work increased the value of the 
test by materially decreasing the time ele 
raent, simplifying the technique, and ap- 
parently mamlaining ns great a degree of 
accuraty as that obtained by Aschhcim and 
Zondek 

Fnedman’s results were so striking that it 
was decided to use the test in a senes of cases 
in an attempt to determine its clinical value 
as a practical procedure in the diagnosis and 
iliffercntial diagnosis of earl) pregnancy 



Tig a Low power photomicrograph of rahbit ovary 
after injection of urine from non pregnant patient, showing 
no orpora lutea or corpora harmorthaglca X *S 
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Enumeration of the factors m^ olv ed m this 
test vrill in a measure explain the technique 
which has been de\ eloped The rabbit does 
not as a rule copulate or go into heat until 
the age of 5 months dunng the summer, and 
6 to S months dunng the winter (Hammond 
and Marshall) The rabbit has no regular 
cjcle, does not o^'ulate unless it copulates, 
and following copulation, o\'ulation occurs in 
8 to 10 hours (Fnedman, 4) Bj using rab- 
bits not o\er 12 to 14 weeks of age, the 
possibfliU of ovnilation from other causes than 
the injection of the hormone is reduced to a 
mmimum We ha^e found that nhen rabbits 
under 3 months of age are used, the results 
are not constant and are of httle \alue 
It has been demonstrated that the blood 
stream of manj mdi\nduals at tunes contains 
the hormone of the anterior pituitarj bodj, 
but that dunng pregnanc> the amount is in- 
creased so greatlj that U is excreted in the 
unne It has been demonstrated that the 
o^ anan hormone also is excreted at tunes m 
carving amounts m the unne of women 
(Loewe and Lange) This follicular hormone 
(Frank) causes utenne hj’pertrophj but does 
not cause o\'ulation Anim al expenmenta- 
tion with fresh pituitarj substance has estab- 
lished the pituitarj' hormone as the acti\ ating 
factor which is the cause of o\*ulation in the 
tests desenbed (Fnedman) 

The occurrence of o\'ulation in the rabbit 
IS demonstrated bj the macroscopic presence 
of corpora hjemorrhagica and corpora lutea 
at autopsy and can be further established by 
microscopic eiammation Fnedman has found 
the free o\a present m the faBopian tube 
foUowmg this test 

TECHNIQUE IN PRESENT SERIES 
The techmque requires the use of one 
female rabbit 12 to 14 weeks of age A spea- 
men of the first unne ^ oided m the mommg 
13 obtained m a clean receptacle From 5 to 7 
cubic centimeters of this unne is injected into 
the marg inal ear 'vem Sterile precautions 
are not necessarj' m making the intrave- 
nous mjection Mortahtj among the rabbits 
has been a neghgible factor, and can be al- 
most entirelj elmimated by usmg onl> dear 
specimens, the unne being filtered if doudy 


Autopsj IS done m from 24 to 30 hours after 
injection, and an immediate diagnosis is pos- 
sible bj macroscopic inspection of the ovanes 
If negativ e, the o\ anes remain small in size 
and show no change If positiv e, from one to 
fourteen corpora hemorrhagica and corpora 
lutea are found present m each ovary In 
some instances, a positive result has been 
obtained in 12 hours, and it has become our 
custom to inject two rabbits m cases m i\hich 
a diagnosis of pregnancy might influence a 
deasion regarding operation The first rabbit 
IS then autopsied at 12 hours, and the result 
can be checked by autopsy on the second 
rabbit at 24 or 30 hours without loss of time 

TYPES OP CASES STUDIED 

We have used the test in a senes of one 
hundred cases which are divided into three 
groups (i) 25 positive control cases in 
whidi a diagnosis of pregnancy' was previously 
estabhshed by other means, (2) 25 negative 
control cases in w hich it was definitely Ibiown 
that there could be no pregnanQ' present, 
(3) 50 cases m which pregnancy was 
suspected but could not be diagnosed 
Posttne control cases The approximate 
stage of the pregnanaes in the 25 positive 
control cases was 

Cases 


3d moDtb 5 

4 tb mootb z 

5th moQlb 4 

6U1 mootb I 

7tb mootb 5 

8tb month 4 

Term 5 


In each of these a positive result was ob- 
tained and the diagnosis of pregnancy checked 
by subsequent clmical findings 

Negative control cases The 25 negative 
control cases were 

Cases 

Normal 3 

Alaie 3 

blenopause 3 

Complete ovanectomj i 

ConipieteOT.anectom} with carcinoma i 

Postpartum 15 

In this senes of non-pregnant cases, all 
results were negativ e with the exception of 5 
m the postpartum senes The postpartum 
cases were tested to detenmne how long the 
positive reaction persists after dehv ery 
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Postparlim cases In the 15 postpartum 
cases, the urine, obtained at var>ing inten,ak 
after delivery, was tested vith the following 
results 


Cases 

Interval postpartum 

Result 

I 

12 hours 

positive 

2 

:8 hours 

positive 


24 hours 

positive 


24 hours 

negative 


26 hours 

negative 


41 hours 

positive 


67 hours 

positive 


4th day 

negative 


7th day 

negaOvc 

2 

10th day 

negaUve 


It is seen that the reaction disappears \er> 
rapidly following deliver), and that it was 
found absent in one instance 24 hours, and in 
another 26 hours after deliver) In two other 
cases a positive reaction was obtained 41 and 
67 hours post deliver) 

Test cases In this senes of cases, m which 
pregnane) was suspected but could not be 
diagnosed, 20 gave positive results b) the 
test and m each instance were confirmed b) 
subsequent events The 30 others gave nega- 
tive results and, m all except two instances, 
subsequent events prov ed the test to be cor- 
rect In these two instances negative results 
were obtained at first, but later tests proved 
positive These inaccuracies occurred when, 
for the first time, 6 week rabbits were used 
Subsequent tests with 12 week rabbits gave 
positive results which later were proved to 
be correct This demonstrated that it is im 
possible to obtain accurate results if the 
rabbits are not suffiaentl) mature 

ABBREVIATED REPORTS OF ILLUSTRATIVE 
CASES 

Case 6 Mrs M The tubes were found closed 
February 13 by tubal inflation with no penetration 
of carbon diOAide Inflation was repeated February 
20 and after using pressure up to 210 mdlimclers, 
the mercury column suddenly dropped with en 
trance of gas into the peritoneal cavity Twelve 
days following the last tubal inflation 6 cubic 
centimeters of urine injected into a rabbit yielded 
a positive result m 24 hours The accompanying 
photomicrograph (Fig 2) of the ovary of the test 
rabbit shows the presence of the corpora lutea and 
corpora hamorrhagvea and subsequent events dem 
onstrated the presence of a normal preenanev in 
the patient ^ 


Case 49 Mrs If Last pregnancy terminated 
Febniaty 17, J930 Norma! menstrual periods re 
curred Apnl 8 and Jlay 12 On June 9 patient 
gave a history of being nauseated by cigarette 
smoke, a symptom which was present early in the 
previous pregnancy Menses were due June 12 to 
16 Test from specimen obtained June 10 gave a 
positivre result Menses had not occurred July i 

Casf 50 Mrs r , aged 38 years Patient had 
had one criminal abortion 10 years ago and had 
Subsequently been sterile Inflation of tubes March 
6 1930 showed obstruction with apparent failure 
of gas to pass through the tubes Inflation was 
repeated March 13, 1930 with apparently negative 
results Last menstrual period was May 3 On May 
29 iodized oil was injected into the uterus and the 
\ ray showed the tubes to be patent, the oil passing 
into the peritoneal cavity Ihe menstrual period 
which should have occurred May 31 did not appear, 
and a test from specimen obtained June 5 gave a 
negative result Patient stated that if pregnancy 
were present, it must have occurred prior to May 
29, and probable date was Jfav 21 or Afay 26 The 
test was repealed with a specimen obtained June 10 
and gave a strong positive reaction 

Case 4 Mrs 1 , iv para The menses which 
were alwavs regular, of 30 day type, had been 
delayed 3 davs Previous menstrual period was 
normal \ third degree retroversion was present 
Five cubic centimeters of urine was injected into a 
rabbit The test gave a positive result Subsequent 
events demonstrated the presence of a normal preg 
nanev 

Cases Mrs S 11 para Patient gave a historv 
of incomplete abortion with constant bleeding from 
December 10 to January 9 No subsequent men 
strual periods occurred in February She had a 
third degree retroversion Seven cubic centimeters 
of urine were injected into a rabbit February 13 
and gave a positive result Lxammation at a later 
date verified the diagnosis of pregnancy 

Case 10 Mrs P , iv para No menstrual period 
had occurred since termination of last pregnancy, 
September 1929 February 3 1930 examination 
revealed the uterus slightly increased in size Seven 
cubic centimeters of urine Injected into a rabbit 
gave a positive result There have been no subse 
queut menses and examination on July 3rcvealeda 
b months pregnancy 

Case IS Airs S, 11 para Menses bad been <le 
layed xo days Test positive Two weeks later 
patient was sent to hospital with severe uterine 
bleeding Test was repeated 2 weeks following 
cessation of bleeding and gave negative result 
Regular menses have appeared 

Case 28 Mrs D Patient gave a history of 
irregular menses Last menstrual period was Janu 
ary 9 March 22 physical examination revealed no 
d^nite evidence of pregnancy Test at this time 
gave positive result Two weeks later patient was 
admitted to hospital with intestinal obstruction 
Immediate operation followed, with separation of 
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bands of adhesions about the hepatic ilexure of the 
colon Cxcostom> v, as done Inspection of uterus 
re^ ealed the presence of a 2 months’ pregnanc> and 
right o\anan cjst, which was removed at this time 
Two weeks following operation the test was re 
pealed to determine if it w ould gi\ e an> information 
as to whether the fetus was alive or dead, as patient 
had had nothing b\ mouth, and fluids intravcnouslv 
and subcutaneouslv onlv , since operation Prior to 
the time of obtaining speamen, there had been no 
vaginal bleeding, and no evndence that death of 
fetus had occurred The teat gav e a posiUv e result 
Fortv -eight hours later patient began havnng ulenne 
contractions and expelled a macerated fetus of from 
2 to a months 

Case 38 Jfrs M -V cvstic ovarv had been 
removed 4 vears ago Mensea have been regular 
Since that time She has had amenorrhaa for past 
2 months Examination revealed a third degree 
retroversion and the presence of a mass which was 
suspected of being a c>stic ovarv Test at this time 
gave positive result Fortj -eight hours later, pa- 
tient began having active ulenne bleeding and 
evacuation of the contents of the uterus revealed a 
2 months’ pregnanev ^ laparotomv showed a large 
cj Stic ov ar> 

Cases Mrs N Menses have alwavs been teg- 
ular Present menstrual penod was dela> ed 3 dav s 
Test was negative A normal menstrual penod 
occurred sev eral da> s later 

Case 7$ ^Irs H Menses have been irregular 
Amenorrheea had been present for past 2 months 
Basal metabolism test indicated the presence of 
h>'pothyroidism Test was negative 

Case 26 Mrs E Last previous pregnanev had 
been terminated 3 months ago No menstrual pe- 
nodi had occurr^ smee that time Pelvic eiami 
nation revealed a mass in the pelvis the site and 
consistcnc> of a 2 months’ pregnanev Test was 
negativ e Abdominal operation rev ealed the pres- 
ence of a right interhgamentous c> st 

Case 20 Mrs S Last pregnanc> wasterminated 
in November, 1929 April 12, 1930, there bad been 
no return of the menstrual penod Test was nega- 
tive Normal menstrual penod occurred Mav 1 

1930 

Case 35 Mrs C Last pregnanej terminated 
January, 1930 Patient had had 13 pregnancies 
dunng the past is jears, with only four bving 
children This condition was accompanied b> a 
chrome nephntis, and stenlizalion had been ad 
vised A test was earned out to establish definitely 
the absence of pregnancy prior to operation \ 
negative result was obtained 

Case 36 Miss A Patient gave a history of 
irregular menstruation Amenorrheea had been 
present for 2 months Test was carried out to 
exclude pregnancy as cause of amenorrheea Test 
was negative Normal menses occurred several 
weeks later 

Case 37 Mrs M Previous pregnancy was 
terminated in December Menses recurred in ^ptil 


In Mav the patient presented herself, with a historv 
of the menses being 7 davs overdue The test was 
negative 

RESULTS OF STtJDy 

In the 25 positive control cases m which 
previous diagnosis of pregnancy w as possible, 
a positiv e result was obtained bj the hormone 
test in each instance, while m the negative 
control cases, 25 speamens from non-pregnant 
patients all gave negative results except as 
explained previously This is of significance 
because it demonstrates that unne from nor- 
mal non-pregnant women, males, women fol- 
lowing menopause, artificial menopause as a 
result of o\ anectom> , or caranoma, does not 
give a positive result when tested by the 
method described Fluhman, usmg blood 
serum instead of unne, obtained positive re- 
sults m mice m conditions other than preg- 
nanev , as menopause, artificial menopause, 
functional amenorrheea and irregular men- 
struation It 15 known that caranoma, meno- 
pause, and ovaneclom> cause a hjpertrophj 
of the piluitar> gland, but accoring to the 
results reported b> Aschheim and Zondek m 
their work nith mice, and the small number 
of such cases m this senes, there is no evidence 
that the resulting hv pertrophv and excretion 
of the hormone is suffiaent to cause a positiv e 
result when the unne is used for the test 

The negative control senes also bnngs out 
the rather significant fact that the hormone 
quickl> disappears from the unne after de- 
hveiv The question anses as to whether, m 
the twD cases m which it «as positive at 41 
and 67 hours after deliv er> , this dela> ed dis- 
appearance of the reaction was due to retained 
fragments of placental tissue Aschheim and 
Zondek report positive results for their test 
m onl> tw o conditions other than pregnancy , 
hydatidiform mole, and chono epithelioma 
We have not had either of these conditions 
available for the present senes, but the in- 
dications are that the reaction is caused by 
the presence of embryonic tissue in contact 
with the maternal tissues, and that it con- 
tinues as long as this contact is maintained 

The senes of test cases from which the case 
reports have been selected shows that the test 
IS positiv e V erj early in the pregnancy , but 
It has been rather difficult to ascertain how 
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promptly after the particular intercourse re- 
sponsible for the pregnancy a positiv e reaction 
may be obtained The suggestion of an an- 
swer to this question was obtained in the 
first 3 cases reported 

In Case 6, it seems likely that the preg- 
nancy occurred following the last tubal in- 
flation, or at the \er> earliest, following the 
first inflation, which indicates that a positive 
result was obtained from 12 to 20 days fol- 
lowmg the first intercourse at which preg- 
nancy was possible 

In Case 49, a positive result was obtained 
within 2 to 4 day s prior to the date at which 
the normal menstrual period was expected, 
the last menstrual period ha\ mg been normal 

In Case 50, it is hkelj that the pregnancy 
occurred as a result of coitus on May 2r or 
26, which would mean that a positive test 
was obtained m approximately 20 days In 
this case, the negative result obtained 5 days 
earlier may be interpreted as indicating the 
approxunate time after which the reaction 
becomes positive 

This interpretation in the three instances 
mentioned, leads us to assume that the hor- 
mone of the anterior pituitary appears in the 
urine in sufBaent quantity to give a positive 
test as early as 12 to 20 days following the 
coitus which IS responsible for the pregnancy 
Further investigation is necessary to estab- 
lish this point definitely 

Of equal importance to the positive results 
obtained in early pregnancy are the negative 
results m instances of menstrual irregularity 
m non pregnant women, demonstrated by 
amenorrhoea of a duration of from several 
days to several months The application of 
the test where menses have not recurred fol- 
lowmg a recent pregnancy, and where other 
symptoms or findings lead to a suspiaon of 
ano^er pregnancy, has given definite results 
both positive and negative, which have been 
substantiated m each instance by subsequent 
events 

SUililARV ANTI CONCLUSION 

The small senes of cases here presented is 
inadequate for the purpose of drawing definite 
conclusions, but may serve as a basis for 
future work m determining the hmiiations 


of the test Emphasis of the following points 
seems justified 

1 The simplicity and accuracy of the test 
indicate that vt has a practical value as a 
diagnostic measure, w hich is greatly enhanced 
by the fact that the entire procedure can be 
completed within 24 hours 

2 Experience with this series of cases in 
dicates that future refinement of the technique 
wnll make it possible to decrease the time 
necessary for the completion of the test to 8 
to 12 hours 

3 Application of the test has shown its 
value effectively in the immediate diflcren 
tiation of early pregnancy from such condi 
lions as menstrual irregularity due to other 
causes, delayed return of menses following 
pregnancy, and pelvic masses simulating 
pregnancy Formerly this differentiation re 
quired days or sometimes weeks 

4 Application of the test m excluding early 
pregnancy poor to uterine inslrurocntation, 
as in tubal inflation, injection of iodized oil, 
or pelvic operative work and abdominal sur- 
gery or therapeutic use of radium or X rav 
should eliminate many of the unfortunate ex 
pcnenccs which occur 

5 The rapid disappearance of the hormone 
after delivery, and the persistence of the 
reaction following incomplete abortion or 
death of the fetus, indicate that future m- 
vesligation mas prove the test of value in 
the diagnosis of retained decidual tissue fol 
lowing labor or incomplete abortion 

6 The question of the diagnosis of ectopic 
pregnancy, hydalidiform mole, and chorio 
epithelioma has not been encountered in this 
senes, but provides considerable latitude for 
future investigation 
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THE CAUSE OF DEATH IN LIVER AUTOLYSIS 
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I N 1924 our attention was called by the 
studies of Mason to the extreme toxic re- 
action produced by implanting pieces of 
fresh liver in the peritoneal cavity of dogs 
One of us extended these observations to 
other regions of the body showing that similar 
toxicity was produced if the transplanted liver 
was introduced into the pleura or subcuta- 
neously Ellis and Dragstedt more recentlj 
have show n that these results were due to the 
fact that a se\ere peritonitis was set up due 
to a bacillus similar to the bacillus welchii 
organism In their experiments they show 
that pieces of autoclaved liver inserted into a 
dog’s abdomen failed to cause peritonitis and 
also pieces of sterile liver obtained from fetal 
dogs similarly were non-toxic The results 
were therefore attributed to infection arising 
from bacteria lying latent in the liver In 
their review of the bterature on the subject 
they showed that the presence of organisms 
in the tissues had been recognized for many 
years and that one observer, Wolbach, had 
even reported a special anaerobe in dogs’ 
livers 

Our experiments were begun to analyze the 
mechanism of this peritonitis The deaths m 
all the reported series of both ours and those 
of Mason and Dragstedt were all so prompt 
(generally within 20 hours) that it seemed 
inconceivable that a pure infection could be 
responsible for them One cannot think of 
any parallel of the case in which such a small 
number of organisms introduced mtraperi- 
toneally will produce death in from 12 to 18 
hours This is of special significance when one 
considers the well known immunity of the 
dog’s peritoneum to extraneously introduced 
infection of any sort The experimental pro- 
duction of peritonitis has proved in the bands 
of all observers to be a very difficult matter 
Even the complete transsection of the bowel 
will not m most cases produce such a toxic 
reaction or prompt death With these points 
in view, the following sets of experiments were 
undert^en 

'From the Department of Suif 


EXPERIMENTS 

Group I Two dogs were killed by electrocution 
Their livers were removed under aseptic precautions, 
were cut up and ground w^ith sand in a sterile mortar 
The speamens were divided into 100 gram lots and 

3 were incubated for 24 hours and i for 28 hours 
They were then removed from the incubator and 
autoclaved for 40 minutes under a pressure of 17 
pounds In each case, cultures taken proved them 
to be sterile after the autoclaving The 100 gram 
specimens were then introduced into abdomens of 

4 normal dogs and m each case there was prompt 
death of the animal within 16 hours Cultures of 
the peritoneum and transplanted ground liver 
showed in e\ er> case enormous numbers of organisms 
resembling the bacillus welchii 

The pathological and bacteriological pic- 
tures found m the entire series reported in 
this paper were very much the same and will 
be described at this point The organisms 
were gram positive rods of large size and with 
thick capsules Contrary to the expenence of 
Dragstedt and Elhs they caused a strong 
fermentation of milk m a very high per- 
centage of cases Of about 100 cultures made 
there was destructive fermentation of milk 
with aad formation m all except three strains 
encountered This would take place within a 
16 to 18 hour period In the 3 there was a 
sounng of the milk and an acid dot formation 
While no further studies have been made as 
to the bacteriological identification of this 
organism, we feel justified in assuming that 
it IS simply a strain of bacillus welchn, and 
it will be referred to as such during the re- 
mainder of the paper 

The pathological pictures encountered hav e 
also presented a striking similanty In the 
vast majority of cases when the intrapentoneal 
injections or implantations were made in the 
afternoon, the animal was found dead and 
cold at 8 o’clock m the morning In a few 
cases m which the injections were made m the 
morning, death occurred before 6pm and 
occasionally as early as 2 to 3 hours after 
injection The findings are all quite tjqiical 
and are not in the least those of aseptic 

f of tbe UniTersity of Chicago 
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TABLE I— EFFECT OF PLACING GROUND AUTOL\ZED STERILF LIVER INTO THE PERI TONEUM 


“i 

No 

implanted 


SumvaJlm 


Poalmorlem 

.0 j 

too gm ol li Of ffo™ electrocuted dog, 

removed «ndgT0unil^»5epUcallyjn I 

Stewle j 

Ltsi Ibas >$ 

n welchu 

Autolytic pentomtu 

■ir 

Same mtb aa hour incubation 

Sterile ' 

Lna than iS 

n velchn 

Autolytic pentonilia 

Same as No ii 

Sterile 

Leal than xi 

It trelchii 

Autolytic peritonitis 

ij 

Same as No iJ 

Slerile 

Ltaa than itf | 

It welchn 

Autolytic peritinitia 

TABLE II— EFFECT OF PL^VCING FRESH GROUND STERILE LIVFR IN PFRITONEUVI 

No ! 

tiaterial unplanted 

' Culture ■>{ 1 

implant 1 

SuT^val hrs 


r<ntmortem 


joosm oiliver from electrocuted d s 
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Sttrde 
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Not tyrncal picture of ant lytic 
pcrilunilii purulent Infectinn 


Xame 

Slenie 

an 

It irelchii 

Autolytic peritODitii 


Same 

Stmle 

Killed ly dayi 


Sfalerial actlirred and about ball 
abMibed 

SI 

Same 

Sterile 

Leat than xa 

It wetefrn 

Autolytic pentooitii 

s> 

Same 

1 Sterile 

Le*a then s$ 

Is leflrhii 1 

AuNybcpentomiti 

Si 

Same 

s„file 


D vcltbii ^ 

Autolytic peritoeius 


peritonitis The abdomen is gcneraU> enor 
mously distended ■with gas if the aniranl lives 
more than 12 hours Upon opening it, there 
is discovered a large amount of exudate mcas 
uring between 300 to 500 cubic centimeters 
This etudate contains froth on its surface and 
bubbles are to be found on the under surface 
of the liver and the other viscera It is blood 
stained and bright red in color There is 
generally a comparativ e absence of deposits of 
fibnn and in no case have we encountered anj 
frank pus The entire peritoneal surfaces are 
intensely inflamed and in most cases there 
can be seen exceedingly numerous punctntc 
haemorrhages These hemorrhages arc not 
necessarily confined to the peritoneum but 
occur in the other endothelial surfaces of the 
body , especially the pleura There is generally 
engorgement of the lung and microscopic sec- 
tion showing capillary hxmorrhages jji the 
lung as w ell The most striking changes oc- 
cur, however, m the host’s liver The livers 
are infiltrated with gas and exceedingly fn 
able and feel greasy to the touch Jlicroscopjc 
examination reveals an exceedingly advanced 
stage of liver degeneration with necrotic areas 
scattered through the tissues and granular 
cytoplasm about the portal channels, with a 


minimal infiltration of leucocytes In other 
words, we have a picture of a severe toxic 
reaction and not of a severe infection 

In the senes of rabbits, to be reported, the 
condition was even more striking Grossly, 
it was ilmost impossible to distinguish be- 
tween the appearance of the transplanted 
liver and the host’s liver Both showed almost 
equally severe autolytic changes On micro 
scopic examination, while the transplanted 
liver showed more advanced necrosis the 
host’s liver showed such changes that one 
could not be sure without reading the labels 
on the slides which was which This desenp 
tion will serve for the pathology of all the 
rest of our report and the picture will hence- 
forth be sjioken of as “autolytic peritonitis ’’ 

It IS evident from these experiments that 
the livers which have been allowed to auto 
Ijzeand arc then slcriliacd contain substances 
which are capable of bringing about this con 
dition of autolytic peritonitis, even in the 
absence of the bacillus welchn 

Group II In this set of experiments normal dogs 
were electrocuted and 100 gram specimens of their 
livers taken which were ground and immediatelv 
autoclaved (see Tabic II) The> were cultured and 
shown to be sterile Thej uerc then implanted in 
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T-\BLE III— EFFECT OF VARIOUS FVCTORS ON VIRULENCE OF AUTOLVTIC PERITONITIS 


No 

Material implanted 

Culture of 
implant 

Sunival hrs 

Culture of peritoneum 
at autopsy 

Postmortem 

46 

100 gm fresh ground liver from 14 
day bile Sstuu dog 

Sterile 

Less than <6 

B welehii 

Autolytic peritonitis 

47 

100 gm fresh ground Ji\er from 3 

1 months jaundiced dog 

B wekhu 

8-10 

B wekhu 

Autolytic peritonitis 

Rabbit 

: 25 gm solid piece of fresh asepticail) 

; removed rabbit liter into upper 
abdomen 


Less than id 
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Marked autolysis of both trans 
plant and host s liver No fluid 
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Fluid in chest lungs congested 
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Rabbit 

3 

S“' 
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Same Host s Lver incubated 24 
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Rabbit 

s.™ 
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B welchu 

Same 

Rabbit 

S 

Same Same fluid in abdomen 


killed 10 hr? 

B wekhu therefore not 
a postmortem mtader 

1 Same but some fluid in abdomen 
! Pregnant 

Rabbit 

6 

Same 


Less than 18 

B welchu 

Same but no fluid m cheat 

Dog 

4 

]8 c cm (2 tubes) of 18 hour milk 
culture from dog i Uver Stormy 
fermentation 

B wekhu 

6 days killed 


Showed no reaction 


TABLE IV— EFFECT OF INTRAPERITONE\L INJECTION OF CONCENTRATED STERILE EXTRACT 
OF AUTOLYZED LIVERS 


No 

Material injected 

Culture of 
material 

Survival hrs 

Culture of peritoneum 
at autopsv 

Postmortem 

<5 

100 gm ground liver incubated 24 
brs Boiled 2 hrs m i 000 c cm 
water. Altered twice and filtrate 
boiled down to a$ e cm 

Sterile 

Less than 18 

B aelcbii 

Autolytic peritonitis 

26 

Same 

Sterile 

About re 

B welchu 

Autolytic peritonitis 

xS 

Same concentrated to ^5 c cm 

Sterile 

s 

fi wekbi 

Autolytic peritonitis 

>9 

Sane as No as 

Sterile 

8 

B wekhu 

Autolytic peritonitis 

5 

49 gm nound liver incubated 24 brs 
Boiled 2 hrs in i 000 c cm normal 
salt solution filtered and boiled 
down to jy c cm 

Sterile 

i 

7-10 

B welchu 

Autolytic peritonitis 


the upper abdomen through a small buttonhole in- 
cision m the midline Four of the 6 dogs succumbed 
to an autolytic peritonitis of exactly the same sort 
as described in Group I This peritonitis was a little 
longer in coming on but otherwise presented exactly 
the same features and in everj case large numbers of 
bacillus welchii were encountered 

It IS obvious, therefore, that both m auto- 
lyzed and fresh li\ ers, there resides some toxic 
factor which renders the infection of the im- 
planted material with bacillus weldui a prac- 
tical certainty In each case, m both groups 
of experiments and m many of the sub- 
sequent ones, our cultures were watched for 
a week or more and in no case was there a 
de\elopment of the growth in time such as 


one might expect from any lurking spores 
It IS well known of course, as was stated by 
Ellis and Dragstedt in their paper, that both 
the bowel and normal tissues contain num- 
bers of bacteria especially of this type But 
we have here a mechanism in which by some 
toxic feature there is a great change in the 
permeability of the bowel so that they are al- 
lowed to pass exceedingly rapidly through the 
bowel wall and to infect sterile material lying 
in the peritoneum so as to cause an exceed- 
ingly rapid production of a toxsemia of over- 
whelming varulence 

TLe seeming variance with these results 
and those reported bj Ellis and Dragstedt is 
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TABLE V— EFFECT OF INTBAPERITONEAL INJECTION OF STERILE DILUTE EXTRACT OF 
AUTOLYZCD LIVER 



table M— IFFECT of 1 NTR\PERIT 0 NFAL IMPLVKTATION OF TARTIAItA PURIFIED PROTEIX 
CO \GULUM FROM AUTOI ^'ZED LI\ FkS 



probably due to the fact that whde m our 
experiments the liver vs as finely ground, in 
theirs It was implanted m a single large piece 
This lump of cooked Ii\ er is very hard and docs 
not present anyw here near the surface to expose 
Itself to autolysis as is the case when the liver 
is ground The same factor will probably 
act m the fetal livers in which they reported 
no disturbance 

Group III A biliary fistula was established in the 
normal dog by suture of the bladder to skin in the 
abdominal wall and the bile was allowed to dram 
for 14 days During all this period the animal had 
arholic stools He was rapidU losing weight lie 
was sacrificed and an autoclaved ground xoO gram 
speamen of his Iwei placed within the abdomen ol 
a normal dog Death resulted in less than 24 hours — 
the usual picture of autolytic peritonitis 

As a complement to the abov e experiment, 
the ground sterilized Uvet from a dog "who 
had been jaundiced about 3 months was also 
transplanted into a normal animal and the 
same picture produced It was assumed. 


therefore, that the bile itself or its constitu 
ents were probably not vntal factors in the 
process With this point in view, the Petten- 
kotTcr reacting malcrnl in 100 grams of auto- 
lyzed liver was determined through the kind 
ness of Dr Rcwbndge, and values of about 
006 of a gram of bile salts were found In 
view of the fact that there certainlv were other 
substances of a PettcnkolTcr reacting type in 
this material m addition to the bile salts, it 
IS quite obvious that this falls fat below the 
lethal dose ns was reported by Rcwbndge m 
his work on bile peritonitis According to his 
experiments, it look about 2 5 grams of bile 
sail preparation to produce pcntomlis 
The influence of diet was then studied by 
using herbivorous animals and the liver of 
one rabbit was planted into 5 other rabbits 
and exactly the same clinical picture of auto 
lytic peritonitis was produced 
In spite of the well known immumtv of the 
peritoneum to bacterial infection, it was 
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TABLE MI— EFFECT OF INTR\PERlTONEAL INJECTIONS OF mDROLLZED E\TRACTS OF 
AUTOLYZED LIVER 


No 1 

1 

Material wiected 

Culture of 
matenal 

Sannal ' 

Culture of peritoneum 
at autopsy 

rostmortem 

36 1 

100 gm liver proutid intubated >4 
hrs evtracted with 4 ooo c cm ma 
tenaJ (boiled 3 hrs ) extract boifeij i 
hr wi ih few drofisj^ per cent KOH 
and boiled down to 50 c cm 

iteriJe 

Killed 7 dais 1 


Normal 

3; 

Same 

Stenle 

Killed 7 da>s 


Votmal 

40 

' Same 

Sterile 

' Killed 14 days 


Normal 

4 « 

j Same 

Sterile 

1 Killed (2 davs 

Sterile 

Normal 


TABLE Mir— EFFECT OF INTRAFI RITONEAL INJECTION OF DML\ SATES AND CHLOROFORM 
PRECIPITATES OF \UTOL\ZED LIVER 


No 

1 

Material injected 

j Culture ol 
diaiysaie 

1 

Survival brs 

Culture of peritoneum 

Postmortem 

38 

100 gm ground liter incubated 24 
hrs 200 cem water added and 
dialjecd for s days against 16000 
cem water Dialysate boiled don n 
to 35 c cm 

Sterile 

About 13 

1 

B uelchii 

Autolytic peritonitis 

H 

Samebut 8 000 c cm water used andj 
diaUred a days I 

! Sterile 



1 

H 

Aipn liver dialyied s dayi 

Sterile 1 

Survived | 




too gm ground aueolyaed hier ex 
iraetedn-iihjooccm boiling waten 
for b hrs filtered and filtrate treated, 
with CItCIi IB aeparatory funnel 
Precipitates dried and miteJ with 
25eem water and injected 

Sterile 

1 

18 

B *elfhii 

1 Autolytic peritonitis 


thought that this special strain of bacillus 
nelchu might have a specific virulence, and 
therefore the following experiment was made 
A total of 30 cubic centimeters made up of two 
mixed litmus milk cultures of b-icillus vvelchii 
recovered from the peritoneum of a dog were 
injected intrapentoneallj into a normal ani- 
mal In spite of the overwhelming nature of 
this dose in the waj of bacteria content, the 
dog showed absolutcl> no reaction and was 
sacrificed 4 days later and the peritoneum 
found to be sterile 

Group IV The following attempts were made to 
determine which factor was in the h\er which was 
capable of bringing about autol) tic peritonitis when 
administered to animals mtraperitoneallj Fne 100 
gram specimens of freshlj removed liver were 
ground, mned with a small amount of water, and 
incubated for 24 hours In each case there was 
marked gas production and strong putrid odors 
The material then was dumped into large flasks and 
CTtracted repeatedly mth boiling water m amounts 
'^P to 5,000 cubic centimeters This extract was 
then filtered and the filtrate concentrated b> boding 
to 25 to 30 cubic centimeters and injected into 


normal dogs In each case there was the prompt 
production of autolytic peritonitis and death 

Group \ \n exattlj similar set of experiments 
to Group IV was done, the only difference being 
that the filtrate instead of being concentrated, was 
boiled down onlj to i?o to 250 cubic centimeters 
The injection of these filtrates m dilute form into 
normal animals produced no symptoms whatsoever 

It IS clear, therefore, that the toxic factor 
is a water soluble substance, which was 
thermostable as the matenal was boiled for 
a great many hours in the process of con- 
centration as w ell as the fact that m Groups 
I and 11, material had been autoclaved 

Group M Three 100 gram specimens of auto- 
claved autolyzed livers were extracted for 8 hours 
m large amounts of boiling water, the water being 
frequently changed until finally it appeared to con 
tarn no more solid matenal Ihe left over protein 
cooked coagulum was then implanted into the ab 
domens of 3 normal dogs In each case it produced 
the typical picture of autoly tic peritonitis although 
one dog lived for 72 hours 

In the next subdivision of this group the 
same process was followed out except that the 
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coagulum ivas further extracted by prolonged 
boiling xvith 500 cubic centimeters of alcohol 
and ether for three changes and then again 
for three changes of boiling chloroform This 
coagulum, after being freed from chloroform 
b> drying, also had the propertx of produang 
autolytic peritonitis 

In the latter case it is obvious that the 
coagulum represents practicallj pure coagu 
lated protein and that all the hpoid material 
had been dissolved out h\ the alcohol and 
chloroform extractions Thus the lipoids are 
removed from consideration as the offending 
agents Furthermore it is evident that the 
practically pure protein left over is able on 
undergoing autoljsis to give rise to toxic 
products which can in turn produce the 
autolytic peritonitis With these points in 
vnevv it v\ as considered probable that the toxic 
factor must be a split protein prorluct prob 
ably a proteose or peptone as there is no other 
substance known to be present and as none 
of the ammo acids would be capable of doing 
this This view is further confirmed by ex- 
periments in Group VII 

Grojp \II extncls of autohzcd Iners 

were made asm Groups U and \ \ studv of these 

extracts showed that thev contained large amounts 
of a nitrogenous material w hich gav e a strong Biuret 
reaction of the violet tvpe such as 1$ given by sub 
stances of the proteose group There could be no 
proteins present because the material had been 
boiled for hours When boiled with very weak 
alkali thi.\ no longer gavi the proteose type of 
biuret reaction but the bright red color character 
istic of peptones These extracts {see Table \ II) 
in which all the proteose has been autolyzeil to 
peptones or at least lower mtrogencous sultetanccs 
are no longer toxit 

GroupMII Watery extracts as prepared above 
ma> be freed from their biurel reacting substances 
by the addition of strong acids or by preapitition 
With chloroform and partially by precipitation with 
alcohol this being a further proof that these sub 


sUncesbclongin the peptone proteose group Mate 
rial from loogramsofautoly zed fiver was boded down 
to a few hundred cubic centimeters and treated with 
chloroform repeatedly, the precipitate each time 
being drained out in a separatory funnel This treat 
ment was continued until no further precipitate 
occurred on the addition of chloroform The pre 
cipitated material was then freed from chloroform 
on a water bath and redissoUcd in a small amount 
of water It was shown to be capable of producing 
autolytic peritonitis 

Other specimens of watcrv extract were dialyzed 
against distilled water for varying periods of time 
md as can be seen (Tabtc \ III) the toxic material 
isdtalizableonlv with great difficulty as itwas fatal 
in only t ca<c 

COSCLUSIOSS 

1 In z;j lUP autoly sis of the liver, ilcalh is 
due to a condition described as autolytic 
pcntonilis That is a toxic reaction character 
ized by Exmorrhages into the peritoneum 
with production of much fluid and over 
whelming infection with gas bacilli 

2 This reaction can be provoked by the 
implantation of sterile material 

3 The toxic agent is a water soluble 
thermostable one which is prccipitable bv 
alcohol or chloroform, gi\es a purple Bmrct 
test, and is with lUnicultN diahzable and 
therefore probably falls withm the albumosc 
group 
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FROM THE SURGICAL DCP IRTMhXT, IXlVERSITi OF P4RIS 

THE JUXTORETROPERONEAL ROUTE IN THE OPERATIVE 
TREATMENT OF FRACTURE OF THE MALLEOLUS 
WITH POSTERIOR MARGINAL FRAGJIENT 

JEAN GVTELLIER, Paris, France 
A ssistant Professor of the Facull> of Medicine of Paris and burgeon in Hospitals of Paris 


I N spite of perfection in the technique of reduc- 
tion in bimalleolar fracture und in spite of the 
help of roentgen observation in reduction 
under screen examination, there is a tj pc of malle- 
olar fracture uith postenor marginal involvement 
in which it is impossible to bring about perfect 
reduction and to maintain reduction once it is 
accomplished In these cases operation is neces- 
sarj and our problem is to determine what is the 
best incision through which more easily to reach 
the posterior marginal fragment and fix it 
Dr Chastang, chief of the surgical serv ice of the 
Faculty, and 1 have studied this question in the 
servace of our chief, Professor Pierre Duval 
In France two methods have been proposed 
that of Picot^ who uses the transachillean route 
after an L-shaped skin flap with the attachment 
on the inner side is made, and that of Alglave" 
who uses the transcalcanean approach after an 
L-shaped skin flap attached along the inner border 

•Picot J dechir igjj xxi No S 

•Alglave iJull et mun Soc d chir igaa xlu No 3S 



IS made The second method seems to us to be the 
best, as it gives a better view and makes use of 
bone section, which is easier to repair than tendon 
section Both of these methods have given very 
excellent results They have disadvantages, how- 
ever, in that they necessitate making bone or 
tendon section and what is even more serious 
thev necessitate cutting a skin flap m a region 
that is very poorly vasculanzed, and this pro- 
cedure may cause gangrene 
Because of these disadvantages we were led to 
look for some other line of approach that w ould be 
less complicated, and we began using the juxta 
retroperoneal* route which afforded access to the 
three bones on which it might be necessary to 
operate the malleolus lateralis, the posterior mar- 
ginal fragment, and the malleolus mediahs 

*Ga(ellier and Chasting J dechir igra xxxi> sij 



Fig I PosiUon for operation Note the classical de Fig a Separation of the two lips of the incision Open 
formity caused b> thefracture juxtaretroperoneal incision mg of the peroneal tendons 

traced 
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Fig 3 Pulling the peroneal tendons forward The frac 
ture of the fibula can be seen 


TECllMQbE 

The patient is placed in dorsal decubitus ^^lth 
the fractured limb extending some distance be 
jond the end of the table Tno assistants are 
necessarj one holds the foot and low er part of the 
leg and is teadj to make an^ manipulation re 
quested b\ the operator We will discuss the 
treatment of the most complicated t>pe of this 
fracture— fracture of the fibula between ^ and la 
centimeters from the tip posterior marginal frac- 
ture fracture of the malleolus of the tibia, separa 
lion of the tibia and fibula The operation is per 
formed through an external incision 



hirst stage The skin incision begins 12 cenli 
meters above the tip of the external malleolus, 
follows the posterior border of the fibula, which is 
casil> found curses a hlUe forward at the lower 
end, and runs around the tip of the external malic 
olus (straight incision curved at the lower end, 
Tig 1) 

Second stage The edges of the incision arc 
pulled back, thus exposing the external surface of 
the fibula and the fractured malleolus, and behind 
the bone the peroneal tendons in thtir sheaths can 
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Figs 7 and 8 Bimalleolar fracture with posterior marginal fragment 



Figs 9 to 12 Results in bimalleolar fracture with free posterior fragment and considerable deformity 


be seen closelj applied to the bone The sheath is 
sectioned about 2 millimeters from the posterior 
border of the fibuH This section closel> follows 
the skin incision and runs around the tip of the 
malleolus The peroneal tendons are freed from 
their sheaths (Fig 2) 

Third stage The peroneal tendons are pulled 
for%\ard m front of the fibula and are held there 
With a Farabeuf retractor (Fig 3) Note that m 
order to perform this step well it is nectssar> to 
detach from the fibula the lowest fibers of the 
peroneus brevis 

Fourth stage The lower fibers of the flexor 
longus hallucis are detached from the posterior 


surface of the fibula If the interior and posterior 
peroneotibial ligaments are still intact they are 
sectioned } 

Fifth stage The external malleolus is then 
turned around its tip from above downward This 
mariipulation is done without injuring the anterior 
and posterior peroneo astragaloid ligaments or 
the peroncocalcaneal ligament (Fig 4) 

Sixth stage The assistant holds the foot in 
forced extension The tendon of Achilles and the 
deep posterior muscles of the leg are held dow n- 
ward and backward with a retractor, the peroneal 
muscles being pulled forw ard The field is quite 
large (Fig 4) and there can be seen the posterior 
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and external surfaces of the lower end of the 
tibia flower peroneotibial joint) and the posterior 
marginal fragment the peroneal surface of the 
astragalus, and the joint line which gapes widcl> 

Seventh stage We now clean the joint line, 
remove the blood clots and small bits of bone, and 
irrigate with ether 

Eighth stage We manipulate to reduce the luxa 
tion of the astragalus The internal malleolus mat 
interfere with this reduction In that case the 
operator grasps the lower part of the leg with his 
lett hand and the heel and the middle part of the 
foot with Ins right (if the fracture is on the right 
''iile) Because of the dislocation the repeated 
fncuon of the upper surface of the astragalus on 
tht tibia pushes the internal malleolus inward and 
the reduction is effected In cast of failure a 
horizontal incision 3 centimeters long can be made 
below the tip of the internal malleolus, the focus 
of the fracture is reached and the internal malle- 
olus reduced to the position before wc return to 
the external incision If the astragalus is properly 
reduced the fibukr surfaces of the tibia and 
astragalus are plumb The posterior marginal 
fragment is now reduced Evidence of its reduc 
tion IS furnished bx perfect regularit> of the joint 
surface of the tibia, which is well exposed, with 
the foot in extension and varus 
Ninth stage The posterior marginal fragment 
IS held m position with a screw 1 he tendon of 
Achilles and the tendons of the peroneal mus 
ties must be held well awa> from the tip The 
screw IS directed obliquely from behind for- 
ward and from below upward (Fig 5) The ex- 



ligs t4 anti 15 Shows perfect functional result 


Icrnil malleolus is next screwed to the tibia, the 
screw being directed from without inward and 
from below upwanlflig 6) Immobilization of 
the external malleolus is completed bj the coapta 
tion of the two fragments (Parhams circle or 
second tibilflbuhr screw, ilcpcndmg on whether 
the fracture is oblique or transverse (I ig 13) 
Tenth stage If internal debridement has been 
ncccssar) the operator returns to the internal 
wound and sutures the periosteum and the inter 
nal malleolus and the skin 
Eleventh stage He then returns to the external 
wound, restores the peroneal tendons to their 
place sutures the sheath and then the skin 
When the external malleolus and the posterior 
marginal fragment arc m one piece, the external 
incision IS sullicicnl In \er\ high fractures of the 
fibula the opcraior should not hesitate to section 
the fibula 7 centimeters above its tip in order to 
turn it down In some cases the external malle 
o\us max be attached to the jiostenor marginal 
fragment As reduction of the fibula mvolxes 
reduction of the marginal fragment a single pero- 
neotibial screw IS enough 

nr sutas 

Figures 7 and 8 show a case of bimallcolar frac 
lure with posterior marginal fragment There was 
considerable displacement and non operative re 
ductionwas impossible The functional result was 
perfect (I igs i4an(li5) I he movements of the 
tibiotarsal joint arc the same for the two limbs 
and the imprints of the soles can be superimposed 
The roentgenograms, Figures q, 10, ii, and 12, 
show a diagrammatic bimallcolar fracture sMth a 
free posterior marginal fragment with consider 
able deformitx, which necessitated both the ex 
ternal retropcroncal and internal tibial incisions 
One screw was u«ed for the posterior marginal 
fragment, one for the external malleolus, and a 
Parham ring for the fracture of the fibula 
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FROM THE UNIVERSITY OF CALIFORNIA MEDIC IL SCHOOL 

TECHNIQUE OF THE COMPLETE BREAST OPERATION 

EDWIV I R \RTLETT, M O , T \ C S , Sa\ FRA.\at>co 


T he technical procedure described b\ Hal 
stead m 1894 marked the earliest efforts to 
affect a cure of carcinoma of the breast b\ 
radical surgery In the intervening } cars, various 
modifications of the Halstead operation have been 
advocated such as other tj^pes of incision of the 
skin, saving of skin to enable closure without skin 
grafting, plastic procedures for complete closure, 
preserv ation of the muscles, etc , but none of these 
can be definiteh classified as improvements inas- 
much as the> have lessened rather than enhanced 
the thoroughness of the procedure It is the pur- 
pose of this article to emphasize the general prin- 
ciples of the original operation and to add a few 
details which ma> contribute to a more complete 
eradication of the disease 
The complete breast operation is indicated m 
all cases of carcinoma of the breast in which there 
IS an> hope of cure b> surgical procedure The 
earlier the diseased process, the smaller the tumor, 
and the more hopeful the outlook, the more thor- 
ough and painstaking and radical the operation 
should be The onl> hope of cure lies m the com- 
plete removal of the grow th, that is, the excision 
of the tumor with a wide margin of healthy tissue 
and this can be accomplished onl> before the can- 
cer cells have passed into the inaccessible regions 
behind the sternum or into more distant regions 
Therefore, operations forcanccrinits earliest stages 
must never be limited to partial operations but 
must represent our best efforts in radical surger> 
There are two objectives in the complete breast 
operation first, the complete eradication of the 
disease, and, second, the restoration of the pa- 
tient to normal health with normal function of the 
remaining parts To accomplish the former there 
IS required a wnde excision of skin, an extensive 
subcutaneous dissection, the removal of the ster- 
nal portion of the major pectoral muscle and the 
complete removal of all the axillarv contents ex- 
cept the arterj, the vein, and the large nerve 
trunks (Fig i) To attain the latter all axillar> 
dead space must be eliminated and there must be 
not even the mildest form of infection in skin or 
subcutaneous tissues after closure of the wound 

TECHNIQUE OF THE OPERATION 
Step I Skin tnciston and s^ibcutaneoiis dissec- 
tion A roughly circular incision is usuallj pre 


ferred, depending, of course, somewhat on the 
location of the tumor m the breast gland An 
attempt is always made to give at least 8 to 10 
centimeters margin to the tumor, and in all in- 
stances all of the skm overly mg the breast gland 
IS taken away This usually means a secondary 
skin graft or a primary closure by means of a very 
extensive plastic The secondary skin graft is 
undoubtedlv the best procedure because it not 
onlv insures the widest possible margin to the 
disease but also gives the best conditions for the 
proper closure of the axilla 
The incision penetrates the skin and the super- 
ficial hyers of fat The skin edges are grasped 
with Kocher haemostats, enough of the skm 
proper being taken in the bite of the clamp to in- 
sure the holding Damage to skm is disregarded 
because these areas of crushed skm are ahi ay s cut 
away at the end of the operation With these 
Kocher clamps putting tension on the skm edge, 
the knife, or preferably the cautery point, is laid 
against the under surface of the skm and the dis- 
section backward away from the edge is begun 
(Fig 2) One always tries to take all the subcu- 
taneous fat off the underside of the skm flaps 
The subcutaneous dissection (Fig 2) is earned 
backward until the skin is lifted off the chest wall 
medialward as far as the opposite border of the 
sternum, lateralward as far as the lateral border 
of the scapula, mferiorly to the costal margin, and 
superiorly to the clavicle It will be found that 
this can be accomplished without any splitting of 
the skm flaps inasmuch as the area of skm re- 
moved IS quite large and with a little manipula- 
tion the far removed recesses of the subcutaneous 
dissection can be reached 
Step 2 Chest wall dissection Chest wall dissec- 
tion (Fig 3) IS begun at the supenor angle ov er 
theclav icular portion of the pectorahs major mus- 
cle and earned downward until the dividing line 
between the clavicular and sternal portion of that 
muscle IS reached In most instances the line of 
demarcation is easily seen and in some individuals 
there are two rather distmct muscles Occasion- 
ally where there seems to be a single muscle the 
dividing line is located by dissecting downward 
over the outer surface of the muscle until one 
strikes some perforatmg vessels coming through 
the muscle These always he m the plane of 
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lie I Surface anatom} with transfarrnc} shoviini; 

K ition of stractures to be dealt nith m the complete 
ast operation The structures to be taken awa} are the 
skin o\erl}in}; the breast ^land the subcutaneous tissues 
o\er most of the area show n the w hole major pectoral mus 
ciceecept the claMCular portion Ihelower half of the minor 
pectoral mUKic and the axilbr} contents The onI> axil 
lary structures remaininj, at the completion of the dissec 
tionarethcaxdlao arteO axilfar> xcm thebrachial the 
lonK thoracic and the thoracodorsal nerxes Note the per 
foratiHK \e scis I }'mphatic xcssils from the breast pene 
tnte the chest w all along side these x csscls to communicate 
«ith the retrosternal l}mphchnds Note the apical hinph 
gland at the extreme apex of the tixilla (Ifalstcod s pland) 
Note the ghnils on the outer surface of the minor abose 
the axillary xcsseli These lie along the Ijmphalic ses'els 
which make a communication between the axilhr} and 
cervical glands 

Fij, 3 Amount of skin to be removed in the complete 
breast operation the limits of the subcutaneous dis'cction 
and the method of transfixing the skin 

clcaxiRC and the scpmtion of the muscle fibers 
should be made at this point 
The pectoral muscle attaching to the sternum 
IS then cut awaj and nil of the perforating vessels 
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The outer end of the muscle is divided 2 centmnetcrs or less from the bone (humerus) 
Inset shows underlying structures in outer axilla exposed by the rcmo\al of the 
sternal portion of the major pectoral muscle Relationship of pectoralis minor muscle 
and clavicular portion of pectoralis major to the axillary contents 


are ligated This part is done before the axillary 
dissection because here is the vulnerable angle at 
tvhtch the lymphatics fiom the breast penetrate 
through to the mediastinum It is quite impor- 
tant that these be severed at the very earliest 
moment so as to prevent the passage, during 
operation, of the cancer cells by v\a> of these lym- 
phatics mto the inaccessible regions 
The dissection is now carried lateralward (Fig 
3) until the insertion of the pectoralis major 


muscle on the humerus is exposed When this 
muscle has been isolated, it is divided as close as 
possible to the humerus The leaving of a long 
stump of this muscle on the humerus always 
means a visible and a palpable lump which the 
patient is very likely to suspect is a recurrence of 
her trouble The sternal portion of the pectoral 
major muscle is now freed entirely from the chest 
wafi and laid back to expose the minor pectoral 
and the axilla (Fig 4) 
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Fi;' 4 Immediate and some of the deeper structures to be dealt mth after the 
Hmo% al of the sternal portwRof the major pectoral muscle The chest uall dis«ection 
up to this point IS alftays done first brause the chest wall especially that portion 
alons the border of the stemum tsthesulnerablearta It is important that IhclyTn 
phatics paralleling the perforating vessels be divided veo early fn the operation 
This closes the door by which carcinoma cells may pass behind the stemum to mac 
cessible regions Note the areolar tissue oa the outer surface of the minor pectoral 
muscle This contains lymphatic vessels which sometimes form a communication 
between the asilla and the nrcL Mso note the subclavius muscle— an important 
structure in a later stage of the dissection This muscle anscs from the under surface 
of the middle third of the clavicle and inserts on the anterior surface of the first 
costal cartilage It cov ers the last 2 centimeters of the axillary v cm before this v es 
sel disappears behind the clavicle 

The minor is isolated and dmded about s to 8 Step j AriUan dissfclion First the axillarv 
centimeters from the coracoid process tvhere it contents arc dissected at'aj from the under sur 
inserts (Fig 5) The cut ends of the distal portion face of the clavicular portion of the pectoniis 

are grasped vrith holding forceps, and the muscle major at the insertion on the clavicle As the 

IS turned back over the clavncle It serves as a me^l superior border of the clavicle is ap 

retractor for the skm and for the clavicular por proiched the subclavius muscle is encountered 

tion of the pectoralis major muscle thus expos (Fig 5) It bridges the angle made bv the clavicle 

ing the axilla to full view and first rib and overlies the vein This muscle is 
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Fir 5 Showing point of diMSion of pectonhs minor 
muscle The muscle acts as a retractor to expose axilla 
Showing division of fascia at outer edge of subcla\ius mus 
cle prebnunary to exposure of the axillar> \ein 

cleaned off by dissecting laterahvard, or toward 
the operator, o\er its outer surface A tough 
fascia (Fig 5) which unites with the outer edge 
of this muscle flush with its outer surface is 
nicked with a knife all along the subclavius up to 
the first nb This same fascia which spreads out 
and attaches to the first and second ribs in a 
at right angles to the subclavius is then divided 
m a horizontal direction thus freeing it from the 
attachments to the chest wall This accom- 
pbshed, a sweeping or wiping outward and down- 
ward process quickl> exposes (Fig 6) 
and the plexus at the superior medial angle ol tne 
tnangle This puts the \ em at the clavicle m lul 
xaew and does away with danger of accidental 
damage to that \ essel 

The axilla is now further exposed b> a continua- 
tion of the waping down process beginning well up 
underneath the clavicle cephahd to the vessels 
and plexus and directed downward at right ang ^ 
to these structures Here one is rather carlv ncia 
up by the cephalic vein which empties into t ic 
axillary vein superiorly about 2 centimeters 
the clavicle This vessel is usually preservea, 
simply being cleaned of its loose areolar tissue 
Next are encountered some rather sturdy 
filaments which pass over the vessels l licse 
divided because they supply the 
moved and are of no importance , 
down then continues practically without ml 


I Iff 6 Illustrating the "wiping down ' process after 
division of fascia with exposure of \cm at the clavicle 

ruptions of an> sort until the whole plexus is ex- 
posed and until the areolar tissue about the vein 
IS hid bare (Fig 7 ) . 1 1 

At this juncture the dissection along the axil 
lar\ vein is begun With a rather sharp curved 
clamp the sheath of the vein is penetrated ^ig 
7) at the point where the vein comes out from 
under the clavicle The sheath is then split down- 
ward the whole length of the vein over the outer 
surface This should accomplish a double pur- 
pose It completely cleans the vein of all lym- 
phatic glands which m some instances lie prac- 
ticalK within the sheath of the vein It also 
serves to isolate and identify all the branches of 
the axillary vein at the points of entrance into 
the vein so that thc> can be ligated flush against 
the wall of the axillarj vein and before they have 
been torn (Fig 7, insert) It is quite important 
that no stump of these vein branches be left be- 
cause the clots within these stumps may acci- 
dentally during manipulation of the tissues at 
operation and during the postoperative move- 
ments of the arm, become dislodged and float 
around m the general circulation Also such clots 
might lead to troublesome thromboses of the vein 

About 4 centimeters from the clavicle will be 
encountered an arter> crossing over the outer side 
of the vein This is the long thoracic artery and 
should be divided and ligated appro\imateI> i 
centimeter from its origin from the axillar> artery 
Jhc artcrnl branches are best ligated with a 
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fairly good stump because it is quite important 
that there be a good thrombus or plug so as to 
assist in preventing postoperative hTmorrhagcs 
The axillary vein, as a rule is bnnched one or 
more times and all the branches must be carefully 
followed out until they disappear in the arm It 
IS well to preserve the axillary vein, but in cases 
of necessity it may be ligated without fear of ill 
effects The largest and most important Itibn 
tary vessels to be encountered, the thoracodorsal 
artery and vein, are well out toward the arm 
Along with these vessels is a very important 
nerve, the thoracodorsal nerve, which should be 
preserved at all costs Its sure preservation is 
best accomplished by the isolation and ligation 
singly of the artery and the vein at the earliest 
possible moment Free htemorrhage from these 
structures would almost surely result in blind 
clamping and damage to the nerve 
After the ligation of the branches of the vem 
and the two arteries named there should be no 


further hindrance to the rapid cleanng out of the 
remaining, that is the posterior axillarv space 
This IS accomplished by lifting vein, artery, and 
plexus on a small retractor and by wiping down 
ward and outward (Fig 8, insert) Gauze should 
be used and firm pressure may be applied w ithout 
fear of damage Onlv a few minor veins or ar 
tencs will be tom The ultimate result should be 
the cleaning off enlirclv of the subscapulatia mus 
clc and the exposure of the long thoraac nenc 
from end to end 

There remains now the completion of the chest 
wall dissection This is somewhat tedious and at 
times somewhat bloody because the thoraco- 
dorsal nerve must be carefully cleaned off It 
usually IS surrounded by branches of the thoraco 
dorsal artery and vein which may be cut several 
times before the nerve is entirely freed The 
division of either the long thoracic or the tho 
racodorsal nerve or both causes no permanent 
disastrous effects but may temporarily cause 
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considerable respiratory embarrassment and for 
some time after, cause the patient to complain of 
tightness and difficult breathing (Fig 8) 

One or more nerve branches of the mtercostals 
which come out m about the midaxillary line be- 
tv,een the upper ribs may cause the operator to 
hesitate These must be cut because thej. cross 
the axilla or embed themselves in the axillar> 
contents m such a manner that the removal of 
the axillary contents in one piece cannot other- 
wise be accomplished One of these, the mter- 
costohumeral (Fig 8), sends branches to the arm 
supplying the integument of the inner surface 
down as far as the elbow The division of this 
nerve gives a very unpleasant hyperesthesia m 
Its skin distribution which may persist for some 
time Also the stump of this nerve ma> remain 
very tender causing much distress On that 
account the nerve should be cut off verv short so 
that the end retracts between the ribs 


The result should now be as pictured m Figure 
0 All the areolar tissue is gone from apex of 
axilla to costal margin The walls of the cavity 
are clean muscle, nb surface and skin flaps Onl> 
the vital nerve and vessel structures remain 
Closure It has often been stated that a surgeon 
should never close his own wounds, otherwise he 
ma> hamper himself b> working through too 
small an mcision or maj fail to give enough mar- 
gin to a malignant disease One must go even 
further when considering the closure of a com- 
plete breast wound One should never attempt 
to cover completely over the raw surfaces with 
skin flaps Furthermore one should not try to 
leave as small a grafted area as possible because 
a large area completely cov ered with grafts heals 
as quickly as a smaller area The only considera- 
tion is the complete occlusion of all axillary dead 
space and the avoidance of sloughing at any pomt 
through undue tension The best results m 




Fig 9 Radical brcasl opetalion corapleCcd \l\ stmc 
turcs abown should be as clearly identitted as illustrated 
and should b« as clean of areolar tissue as shoien in the 
sketch Note especially the relationship of suhclai ms mus 
cle tojthe under surface of the clai icuUr portion ol lb< 
pectoraUs major muscle and to the outer surface of tbe 
vein artery and nerves Note the long tboraoc and 
thoracodorsal nerves lying free and undamaged Note tbe 
stump of the pectoralis minor muscle which u non tucked 
into the dead space aboi e the « essels and nerv e pletus 



Fig It Closure completed Note the skin flaps taeVed 
down without tension and the tucked up superior flap h'^ 
down by mattress sutures Note the flat a-cdla whw* 
results The raw area is to be skm grafted 


Fig <0 Illustrating the errangement of the skin flaps 
and the tucking in of the upper flap beneath the vessels 
and plecus 

closure d the luiDa are obtiincd bj Halstead's 
method (lescribctl b\ him tn one of hu later 
papers This consists of the tuckinf; m of the 
ax>i]ar> skin flap about the \ease!s and the main 
taming of this position of the a.Tilhr> flap bv 
means of sutures w hich tack the sktn to the chest 
wall (Tigs 10 and 1 1) Ilv this method the mint 
mum of pressure is required and therefore the 
minimum of bulk of dressings will suffice In 
fact the flaps w ouM almost maintam their proper 
position Without dressings at all A further ad 
vantage of this method is the freedom of the arm 
which Is maintained, from the beginning, m full 
abduction 

The first dressing and skin graft are done on 
the third or fourth da^ \\ ith the rcmov-al of the 
drv gauze from the raw area there is a ver3 slight 
bleeding from the tearing of the fine capillaries 
which have worked their vva> into tbe gauze 
This leaves an ideal bed for the grafts Nitrous 
OTidc is used for a few seconds w hile the grafts 
are cut from the thigh The w hole procedure can 
be done m the patient’s room The upset from 
the anosthetic and operation is negligible 

The second dressing is done about j or 4 da>'S 
after the graft For the remaining 6 or 8 daj’S m 
the hospital the dressings are changed frequenlb 
and uauail) the wound is healed and without 
need of further care when the patient goes home 
on the fourteenth dav after the primary operation 
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THE MANAGEMENT OF STONE IN THE SOLITARY KIDNEY 
AND URETER' 

CHARLES PIERRE MATHC, M D , F A C S S\N Prancisco, California 

Ptom ihe Department ol Urotogy Saint Mary s Hospital 


S INCE earlj times the management of stone 
m kidney and ureter has been the subject of 
many articles, discussions, and urological 
congresses Although numerous \aluable contn- 
butions ha\ e been made concerning the treatment 
of stone, relati\elj few, deal with calculus when it 
occurs in the solitary kidney or ureter due to con 
genital deformity or disease or surgical removal of 
Its fellow In operations on the solitary kidney 
and ureter, drainage of urine from the kidney 
must be assured at all times and treatment is most 
exacting A patient possessing only one kidney is 
naturally \ery apprehensive, but he is willing to 
co-operate with the physician and usually follows 
am suggestions offered to nd him of stone and 
prevent recurrence 

In 1916, Beer emphasized that stone m the 
ureter of a solitary kidney should be removed by 
ureterolithotomy, rather than by attempts to re- 
mov e It or cause it to pass by cy stoscopic manipu- 
lation In 1930, Keyes reported 5 cases on whom 
he had successfully removed calculi from the re- 
maining kidney Walters stated that m the 43 
patients on whom an operation was performed on 
the solitary kidnev and ureter at the Mayo Clinic, 
there was a mortality of 14 per cent and he 
stressed early intervention before renal insuffi- 
ciency had set in making the patient a poor sur- 
gical risk The management of stone-producing 
patients presenting a solitary kidney calls for in- 
telhgent employment of several prophylactic 
measures, earlier surgical intervention, the most 
exacting operative technique, and keen surgical 
judgment In performing 13 operations for vari- 
ous pathological lesions in the solitary kidney and 
ureter, I was impressed by the lack of shock 
attendmg or following the surgical intervention 
These consisted of one nephrolithotomy , one pye- 
lonephrotomy, two ureterolithotomies, two ne- 
phropexies, tw 0 renal abscesses in which drainage 
was made, one decapsulation, and four uretcrosto 
mies into the skin of the lower abdomen one of 
which consisted of the implantation of a double 
ureter 

Havmg treated four patients m whom stones 
were found in a solitary kidney and ureter, I here- 
with present my cases 

Case r E S , a man, aged 58 years, a cobbler referred 
by Dr Donald JIacGedge, entered the hospital December 


8, iqjS, with complete urinary retention accompanied b-v 
fc\er pain, and swelling in the region of the nght kidne> 
At the age of 37 years he had had a nephrolithotomy for 
calculi m the left kidney , at 53 j ears a lithotripsy for blad 
der stone was done , at 54 years remov al of a hypertrophied 
prostate and 6 months later left sided nephrectomy were 
done for pyonephrosis with recurrent stone formation in the 
kidney , and at 55 y cars I remov ed a calculus from the upper 
calvx of the remaining kidncv bv a nephrolithotomy inci 
Sion In order not to disturb the kidney the leb nb was 
resected Subsequent \ rays rev ealed the absence of stone 
Later, however, he passed several small stones and, for the 
reason that it was thought that the chronic pyelonephritis 
present in the right kidney was a great factor m stone for 
malion m his case, renal lavage and dilatation of the ureter 
were done at mtcrv als for the purpose of reducing this infec 
lion and maintaining a wide passage in the right ureter On 
December 7 he was suddenly taken with complete urinary 
retention pain in the nght lumbar region, chill followed by 
fever, and the appearance of a large mass m the right upper 
abdominal quadrant A roentgenogram was made, on 
account of gas in the intestines no shadows suggestive of 
calculi were seen The right ureter was cathetenzed and an 
obstruction was encountered 7 centimeters from the orifice, 
which was finally passed, liberating approximately x8 
cubic centimeters of purulent unne under pressure Fol 
lowing this ureteral manipulation a stone measuring 6 nulli 
meters m diameter passed into the bladder and was r6 
moved by cvstoscopic rongeur forceps Although good 
drainage had been established, the enlarged nght kidney 
did not recede m sue and for this reason surgical mterven 
tion was made The kidney on being exposed was found to 
contain numerous miliary cortical ^scesses on its convex 
surface These varied from 2 to s milbmeters m diameter 
and seemed to involve the entire kidney We realized that 
we were dealing with sudden invasion of the cortex by an 
infection that had been present in the pelvis of the kidney 
over a period of years The superficial abscesses were 
drauied with little hope for improvement A number of 
transfusions were given, however, the creatinine of the 
blood gradually climbed from 2 6 millimeters to 6 nuUi 
meters per hundred cubic centimeters and in 2 weeks’ time 
the patient succumbed 

This case exemplifies the importance of early 
surgical removal of a stone blocking the ureter of 
a remaining kidney, particularly when the latter 
IS infected Had we seen this patient 36 hours 
sooner, before complete obstruction of the ureter 
had taken place, the removal of the stone w ould 
have prevented the invasion of the cortex of the 
kidney by infecting organisms that had been pres- 
ent m the pelvis over a period of years, and saved 
the patient’s life 

Case 2 W I, hospital No 5 iS 39 . a man, aged 26 years, 
cheese salesman, referred by Dr W Lynch, enler^ St 
Mary's Hospital, April 27, 1928, with repeated attacks of 
dull pam in the region of the left kidney, loss of weight, and 

Francisco Medical Society Lfay t j igjo 


‘Read before tbe General Meetm* of the San 



SURGERY, GWECOLOGY AND OBSTETRICS 


marled weakness Hjs simptoms began at the age of ai 
>ears ureteral calculi were diagnosed in the lower left 
ureter at the age of 23 > ears and scv en calculi w ere remo\ ed 
from the left ureter by ureterolithotomy at (he age of 25 
years At the same time bilateral meatotoiny of the uic 
teral orifices was also performed through the open bladder 
ExamuiaUon revealed a left p>-onephrotic kidney contain 
mg a large coral type calculus in its upper pole and a 
smaller calculus in the lower pole a large calculus in the 
lower portion of the left ureter and a huge right sided h> 
dronephrosis In performing the phenolsulphonephlhaleiii 
test (intramuscular) 30 per cent was recoi cred in 2 hours 
After being injected intrav enousl> indigocarminc appeared 
of a dark blue color in 5 minutes on the right side and 
faintly m 7 minutes on the feft side and remained \eo P^fe 
for 30 minutes On Ma> ro, ig»8 a complete left uretero 
nephrectomy was made and a pjoncphrotic kidney con 
taming large stones and a ureter contaming two stones 
measuring 3 centimeters by 1 s centimeters were removed 
The patient made an uneventful recoieo but the p>elo 
nephritis which had alwajs been present in the opposite 
kidne> persisted As it was thought to be a factor in stone 
formation in his ca<e renat lavage with i per cent mercuro 
chrome and dilatation of the ureter were done at intervals 
for the purpose of reducing this infection and maintaining 
a wide passage in the ureter A roentgenogram made on 
October tj 1028 revealed a calculus about 1 centimetenn 
diameter in the lower pole of the right k]dne> and a larger 
stone ui the right ureter Succussion was applied after the 
manner described by Bransford Lewis ana a radiogram 
made 3 days later demonstrated chat the renal calculus had 
passed out of the kidney pelvis into the ureter lodging just 
above the intramural portion of the ureter below the larger 
stone The ureteral orifice was widened b> further slitting 
with a sassors and the ureters dilated w-ith ^ugies but it 
was soon seen that the calculi were too large to pass by the 
lower portion of the ureter On January 7 igig a uretero 
lithotomy was performed and two calculi : s centimeters in 
diameter were removed from the pelvic portion of the 
ureter The wound healed in 11 daj-s and convalescence 
was unev entful A roentgenogram made on Apnl 15 1030 
was negative for stone and the unne analjzcdon that date 
was negativ e 

This case exemplifies the tendencj of certain 
patients to form calculi even in spite of all meas- 
ures taken to eliminate stasis and to eradicate 
infection This also demonstrates the lack of 
shock attending operation for stone on the remain 
mg ureter, provided the patient has been properlj 
prepared 


Cases L H hospitalNo 61449 aman agedssyears 
a plumber entered St Mary s Hospital April 20 1930 with 
complete unnary retention associated with voroitiug hic 
cough, pain, and swelling in the region of the right kidney 
At the age of 29 years he was treated for ureteral stones 
of the left ureter Tollowing cystoscopic manipulationa 
consisting of meatotoroy of the onfice and dilatation of 
the left ureter a number of stones were passed These 
procedures gave temporary relief and on December 20 
1929 I removed the left kidney and ureter brause of 
tuberculous p>onephrosis with stone formation, tiretentis, 
advanced stature formation, and impacted stones in the 
let t ureter ilie lumbar inasion was slow in heabng dev^ 
oped a lumbar sinus which was later resected and allowed 
to heal by secondary mtention On Apnl 12 lojo he 
developed an attack of severe renal crisis m the sohtar> 


kidney followed by the passage of two small stones On 
Apnl 20 he developed a similar attack accompanied by 
complete unnary retention A radiograph revealed a cal 
cuius «i the region of the loner portion of ihenght ureter 
Early the foltowing day cystoscopy was performed for the 
purpose of passing a catheter by the obstructing calculus in 
order to establish drainage of unne A stone 4 millimeters 
in (hameter was seen to impact and completely obstruct the 
intramural portion of the ureter By this time the right 
kidney had incrcascrl in sue and palpation revealed that it 
had become considerably enlarged, apparently from an 
aeaimviitioa of mine in the pelvis The stone was dis 
lodged b) the aid of a bougie In changing Us avis a gush 
of unne was seen to flow from the occluded onfice ^ter 
which (he patient etpenenced immediate relief from the 
sense of fullness and pain in the kidney above As the 
patient had been ilchydrated from constant vomiting it 
was deemed best to give him fluids by means of hyper 
demvoclysis under the pectoral muscles Three or 4 hours 
were allowed for absorption of water after which I contem 
plated removal of the calculus in the lower ureter by 
ureterolitholomj Ten minutes before the patient was to 
have been brought to the operating table the stone pissed 
from the lower ureter into the bladder and was voided 
spontaneous!) A roentgenogram was taken and revealed 
that the Slone hvd passed 

This case exemplifies the predisposition of cer 
tain paticnis to form stones even after a p>oae- 
phroiic kidnc) and ureter hid been removed on 
the opposite side It also emphasizes the impor 
tance of carh surgical intervention in cases pre 
senting complete obstruction due to stone in the 
remaining ureter Although it was impossible to 
pass b} the stone b> introducing bougies, these 
manipulations changed the nxis of the stone, al 
lowing unne to piss and relieve the back pressure 
present in the kidncv , culminating m actual pas 
sage of the stone 

Case 4 Mrs M 11 hospitalNo 40129, houscwiff, aged 
dojears entered *!t Itarj's Ifo<piUl June 20 1926 earn 
plaining of pain m both kidnc> regions, increased fre 
tjuency, dj-suna low of weight and weakness Urological 
examiovtion reveakd two calculi in the lower portion of the 
nght ureter and an impacted calculus in the lower portion 
of the left ureter complelfly obstrucling the outflow of 
unne f«o function was fouml to be present fn the left 
kidnc) and it was concluded that it was entirely dcstroj-ed 
byapjonephroticprocess On Ma> at 1926 a right sided 
urctetolithotomj Was performed On ‘•eptember 13 
a left sided ureleroncpnreclomy was made for pjmncphro 
SIS, ureteral stone and urctentis with complete closure of 
the ureter Three j ears later she developed charactenslic 
sjrmptoms of adv anced rebellious cystitis and hydronephro- 
sis of the remaining kidney and in spite of repeated dilata 
tions of the bladdir and ureter under an-csthesia the blad 
der contracted to 30 cubic centimeters and the lower por 
twn of the right ureter became greatly constneted On 
June 3 1929 a nght sided temporary nephrostomy wtis 
performed as a preliminary step to ureterostom) into the 
skin of the lower abdomen 'Ihe patient received such 
benefit from nephrostomy that ureteral transplantaUon has 
been postponed to a later date 

Beousc of dense pen ureteral adhesions and marked 
tortuosity of the ureter it was necessary lo make the inci 
Sion mto the ureter directly over the stone in order lo 
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locate It Cor removal Undoubtedlj this incision mto the 
portion of the ureter that had undergone cicatncial changes 
aided in subsequent stricture formation resulting in almost 
complete closure 

Case 5 H T , hospital No 3843S, a man, aged 45 >ear!> 
former middle weight prize f^hter, entered ht Mari silos 
pital February 11, 1924, complaining of pain and swelling 
in the region of the right Lidney, the passage of gravel, 
hematuria, d>suria, oedema of ejelids loss of weight and 
weakness At the agfe of 43 > ears a number of calculi pissed 
from the right ureter following cjstoscopic maneuvers con 
sisting of meatotomy of the ureteral onhee and progressive 
dilatation of the ureter with bougies In performing the 
phenolsulphonephthalem test 50 per cent was recover^ m 
j hours after intramuscular injection A roentgenogram 
revealed a calculus in the left kidnej pelvis, an impacted 
stone in the right Ion er ureter, bibteral p> eloncphnlis and 
hjdro ureter, and h>dronephrosison the right side Twelve 
and one half per cent phenolsulphonephthalem was recov 
ered from the right ureter and 5 per cent from the left 
ureter in one half hour after intravenous injection Opera 
tion was advised, it bemg mj purpose to remove the cal 
cuius from the left kidney m which the infection was less 
than in its fellow Operation was refused and subsequent 
eiamination on October 6, 1924, revealed a calculus form 
ing in the right kidney pelvis Bilateral meatolomj and 
renal lavages were performed and progressiv e dilatations of 
the ureters were made following which the patient passed 
dozens of stones from the right kidnej , the largest of which 
measured : centimeter in diameter On October 21 19U. 
a piece of one of the stones (which had rapidly increased in 
size and number in the right kidney) passed down the 
ureter and completely obstructed it The patient presented 
huge swelling in the kidney region, ran a high (ever, and 
was tone In spite of drainage of pure pus obtained by 
passing two No 6 ChamSre ureteral catheters beyond the 
obstructing stone, the patient became more to^ic and pro 
gressively weaker On September 26, 1924, a nephrectomy 
was performed and a large pyonephrolic kidney containing 
numerous calculi, the largest s centimeters in diameter, 
was removed The ureteral calculus was grasped by a long 
forceps and remov ed through an opening in the ureter The 
convalescence was somewhat stormy and the patient left 
the hospital 3 weeks later Smee that time repeated roent 
genograms have been taken of the remaining left kidney 
It has greatly hypertrophied and the calculus contain^ 
therein has taken on a coral shape and has almost entirely 
filled the pelvis and calyces and on February 6, 1930 
measured approximately 8 by 3 centimeters This calculus 
is apparently of a harder nature than those that had been 
present in the right kidney as no pieces have broken off 
There has been no obstruction of the left ureter norpa^gc 
of small calculi The patient has refused operation on the 
remaining kidney and m spite of the huge stone in his 
solitary kidney enjoys fair health some 6 jears after 
nephrectomy for nght sided calculus pjonephrosis 

This case exemplifies the importance of early 
surgical intervention for stone before renal insuffi- 
ciency and ad\anced infection has set in, thus 
making the patient a poor surgical risk It ako 
demonstrates that stones, coral-form or olhcriMse, 
in which fragments separate and pass down the 
ureter should be removed at once They might 
completely obstruct the ureter and in kidneys pre- 
senting chronic pyelonephritis cause invasion of 
the cortex by the infecting organisms present, 
resultmg m complete destruction of this organ 



Fig t A, left. Male, aged 53 years Roentgenogram 
showing round shadow m region of upper pole of solitary 
right kidney Opposite kidney previously removed for 
recurrent calculi and py onephrosis B , Py elogtam localizing 
calculus m upper major calyx Successfully removed by 
nephrotomy Case i 

Case 6 MOB, hospital No 29376, 3 man, aged 29 
years, laborer, entered St Mary’s Hospital January lo, 
1929, complaining of freouency, persistent pyuria, duzi 
ness, and palpation of the heart of 3 years’ duration 
Seventy per cent phenolsulphonephthalem was recovered 
m 3 hours after intramuscular injection Roentgeoographic 
examination rev ealed two irregular calculi in the upper and 
middle calyces of the nght kidney and absence of the left 
ludney The ureter above the left onfice m the bladder was 
completely closed Unnes collected from the nght kidney 
and bladder showed numerous leucocytes, erythrocytes, 
colon baalli and staphylococci, and were negative for tuber 
culosis On January 28, 1939, both calculi were removed 
from the upper and middle calyces of an enlarged kidney 
apparently due to compensatory hypertrophy by a pyelo 
nephrotomy masion An abscess was found in the lower 
pole which was also opened and drained No hsmorrhage 
followed, and although the incision did not heal for 8 
weeks, it was finally closed by the employinent of indwell 
ins catheters Subsequently the pelvis was treated by 
renal lavage The unne has greatly improved and a radio 
graph taken in February, 1930, was negative for stone 

TREATMENT 

The treatment of stones in the solitary kidney 
and ureter can be divided into prophylactic and 
surgical When it has been necessary to remove a 
kidney because of calculus pyonephrosis, be it due 
to advanced infection or the formation of ab- 
scesses resultmg m more or less complete destruc- 
tion of the parenchyma, one should divert his 
attention to certain prophylactic measures pre- 
venting the formation of stone m the healthy fel- 
low In a given case of bilateral renal calculi m 
which one kidney is destroyed by advanced infec- 
tion or hydronephrotic atrophy, surgical attack 
should first be directed to the removal of the 
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tjg J A Male acecl*6years Rocnigcnokfam showin« 
recurrent calculus in lo^er ureter and formation of a new 
calculus in solitary kidney Opposite kidney and ureter 
remoied because of recurrent calculi formation and pyone 
phrosis 13 Roentgenogram taken 3 months later showing 
passage of kidney stone following suecussion One can oIh 
serNe the new position taken by this calculus which is 


; C 

below the larger ureteral stone C Ureteropyelogram 
showing position of the stones in the ureter Calculi 
remo\«5i by ureterolithotomy On April ij ipyo the 
unoe was negative and a roentgenogram taken at that 
time shoned no calculi There is a clinical relief of 
symptoms All possible foci of infection have been re 
moved Case a 


calculus from the functioning kidneN, and at a 
later date the other useless kidne> should be 
removed 

PTOph\laiUc In certain cases of nephrolithi 
ases carlv nephrectomy for calculus pvonephrosis 
removes the focus of infection which is often the 
cause of infection and stone formation m the op 
posite kidnev (Nicolich, Rovsmg, and Rafin) 
Roentcenograms should be repeatedly taken at 
intervals m order immediately to detect recur 
rence or the formation of a new stone The urine 
should likewise beevamined monthly for pus and 
blood the presence of which points to infection 
With or H ithout stone The finding of macroscopic 
or microscopic blood without pus usually indicates 
the recurrence of cakuli All foa of infection 
should be eliminated, diseased tonsils should be 
removed, abscessed teeth extracted, infected si 
nuses drained, and infections m the prostate, sem 
inal vesicles, uterus, tubes, and ovaries eradi 
cated Likewise, infections m the bladder should 
be cleared up Because of the great rfllc of stasis 
in the formation of stone one should make sure 
that the drainage of unne is unimpeded Ob 
structions in the lower tract should be relieved, 
urethral strictures should be dilated, an obstruct 
ing prostate should be removed and median bars 
should be tunneled by tbe electrocautery or punch 
operation Congenital stricture of the ureteral 


meatus should be liivnded by the cystoscopic scis 
sors or fulguration Ilunncr has called attention 
to the rOle of ureteral stricture m the formation of 
kidney stone Progressiv c dilatation of the ureters 
should be made m all cases of congenital and 
acquired stricture Stasis of the kidney due to 
ptosis should be relieved by nephropexy and con 
genital constrictions of the urcleropeKic junction 
should be corrected by the proper plastic opera 
tion Lxtra ureteral pressure caused by anom 
alous vessels should be relicv ed by resection of the 
obstructing vessel Lesions of the pelvic organs 
which encroach upon and obstruct the ureter 
should be surgically removed Infection of the 
remaining kidney should be systematically and 
energetically eradicated Pelvic lavage should be 
employed until the kidney is freed from infection 
In performing kidney lavage m patients prone to 
stone formation, one may not employ silver ni 
trate is it tends to aid the formation of stone by 
depositing silver chloride on any nucleus that 
might be present, be it bacteria, mucus, etc It is 
better to employ rivanol, 14000, the albuminoid 
silver salts, mercuTochrome 220 to 1 per cent), 
etc Obstinate cases can be greatly benefited by 
the local injection of the bouillon filtrate of an 
autogenous vaccine prepared from the patient It 
contains an antmrus, is injected directly into the 
pelvis, and acts by virtue of its local immunizing 



-MATHf. THE MANAGEMENT OF STONE IN SOLITARY KIDNEY AND URETER 8? 



Fis 3 A, left Female aged 6o \ears Roentgenogram showing calculi in the 
nght lower ureterin apposition with tneopaquecatheter Oppo«ite lidnes destro>ed 
bj complete obstruction due to calculus in lower ureter which is seen in left side of 
bon> peUis B Ureteropj elogram localuing calculi in ureter and demonstrating 
hjdro-ureler and h>-dronephroMs Calculi of right ureter remoied b> urcterolitbot 
om) Left p>*onephrotic lidne> and ureter removed at later date Case 4 


power The patient should be placed on a low 
protein diet, advised to abstain from irritating 
nch foods, and to drink distilled water In their 
aeal to combat acidit> and to pre\ ent stone forma 
tion some patients take in alkabne produemg 
vegetables, citrous fruits and alkabne waters, etc , 
in excess overloading the urine with cr>staloids 
favoring the formation of stone 

treathest of stove xn the soutarv kidnev 
^\^len one is called to deal with stone in the 
sohtar> kidnev all efforts possible should be di- 
rected toward conserv’ation of renal tissue Drain- 
age of unne from the kidne> must be assured at 
all tunes as there is no opposite kidnej to fall back 
upon for eUmination of waste products Surgical 
procedures must be of a nature to assure the inte- 
nt} and ummpairment of as much renal tissue as 
possible In attackmg the kidne> surgicallv, great 
care and gentleness should be exercised in expos- 
ing the kidnej as the least accident might prove 
fatal In attackmg the kidnev one should avoid 
sacrificing blood vessels which would interfere 
With the nutntion of the kidne> If the stone is 
located m the upper pole one should not hesitate 
to resect the last nb facilitating the approach and 
removal of the stone In such cases the calculus 
can often be remov ed w ithout dehv ering the kid- 
oe> into the incision One must be certain not to 
leav e anj fragments w hich might act as a nucleus 


for future stone formation If the stone is located 
m the pelvTS, is smooth, and easil> accessible it can 
be removed b> a simple p>elotom> incision If it 
is located in one of the cal> ces its removal through 
a p>elotom> mcision might cause one to leave a 
fragment which will act as a nucleus and aid m 



Fig 4 A lefL Man, aged 29 j ears presenting irregular 
shadows in region of middle portion and upper pole of 
congenital sobtar> nght fcidne> B, Ureteropj elogram 
localizing these calculi and demonstrating an abscess of 
the lower pole Stones remov ed by pj elonephrotomy and 
abscess of lower pwrtion drained at time of operation 
Cluucal relief of symptoms and no recurrence of stone to 
date Case 6 
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I IS s Ureterolithotomy for calculus situate*! low do'sn in the pelvic portion of 
the ureter UTen possible the stone is milked up into the Incision or grasped by a 
long forceps whuh facilitates the operation Incision in the health) portion of the 
ureter assures belter healing and less subse'jucnt stricture formation 


future ^lone formation I ha\e noted the reforma 
tion ot stone m 3 patients in whom the stone was 
remoted b\ the aid of a forceps from a calyx 
through thepjclotomy incision Unquestionably, 
a small fragment was left behind The employ- 
ment of fluoroscop\ as suggested by Braasch and 
Carman and the taking of films at the time of 
operation (Quinby ) is a great aid in localizing and 
assuring the removal of all stones and fragments 
A stone in a major or minor calv \ is best removed 
by making a combination pyelotomy andnephrot 
omj incision The pelvis is opened sufficiently 
to allow one to insert the index or little finger 
The stone is palpated and kept in place by firm 
gentle pressure At the same time it is located 
from w ithout by the aid of a small groov e director 
or blunt needle which acts as a guide for opening 
the parenchyma with a silver wire The stone is 
then extracted with forceps or pushed out from its 


bed by the finger below In this manner there is 
less likelihood of breaking off or leaving fragments 
If the stone is of soft consistency and there is a 
likelihood of its being broken a thorough lavage is 
made of the pelvis m order to wash away small 
particles The pyelotomy incision should not be 
closed by suture thereby assuring good drainage 
After the operation partial decapsulation is per 
formed in advanced cases in order to minimue 
postoperative renal congestion Partial decapsula 
tion is performed by incising the capsule and sep 
arating it from the kidney with the finger for a 
slight distance onlv This assures the minimum 
amount of kidney surface adhering to the sur 
rounding structures and facilitates surgical ap 
proach should it become necessary to operate on 
the kidney at a future dale One is impressed by 
the lack of shock and the absence of any alarming 
diminution of renal function after this operation 
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TABLE I — PROPHYLACTIC MEASURES I\ THE TREAT- 
MENT OF CMCULUS LN SOLITARY L.IDVEY \VD 
URETER 

1 Early remo%al of unilateral calculi and calculus pj-o 
nephrosis 

2 Clearing up of foci of infection 

A Furuncles, boils, and carbuncles — open drainage 
B Infected tonsils — tonsiHectom} 

C Infection of sinuses and car — open drainage 
D Abscessed and pulpless teeth — CTtraction 
r Infected prostate and seminal itsicles — routine 
massage sun^ical drainage 
F Infected genital organs in nomen — removal of 
infected tubes, cautenaation of cervical glands, 
etc 

3 Clearing up of stasis 

A Upper unnarj tract 

I Meatotomj of ureteral onfice 
a Progressive dilatation of ureter 

3 Removal of extra ureteral pressure vnom 
alous vessels and lesions of genital organs in 
the female 

4 Increased mobibty nith Linking of ureter — 
support with belt, nephropexy 

5 Surgical correction of obstructions at ure 
teropeUic junction 

B Lower unnarj tract 

1 Urethralstncture— dilatation, urcthrotom> 

3 Median bar vesical neck — eIectrocauter>, 
punch operation, open operation 

3 Hypertrophied prostate--prostatectom> 

4 Bladder stone— lithotnpsy—cystoliihoto 

m> 

4 Clearing up of chronic pvelonephntis 

A Renal drainage and lavage at intenaU 
B Lavage of bladder to minimize reinfection of 
kidnej-s 

C Internal and intravenous administration of uri 
nar> antiseptics 

D Vaccinotherap>— local immunization by injection 
of filtrate directly into renal pelvi« 

5 Regimen 

A Bland, low protein diet 
B Intake of distilled water only 
C Prohibition of excesses in drinking and eating 

6 Proph> lactic exammation of patient 

A Roentgenograms of entire unnaiy tract every 3 to 
6 months 

B Monthly complete urine analysis 

Unfortunatelj, operation for stone in the solitary 
kidney is often delayed because of ignorance on 
the part of the profession as to its relative safety 
Patients are allowed to go on until irreparable 
damage has taken place, transforming a good sub- 
ject for surgical relief into a hazardous risk 

TREATMENT OF URETERAL STOVE 
It IS a well proved fact that about 90 per cent 
of ureteral stones can be caused to pass by cysto- 
scopic maneuvers such as meatotomy of the ure- 
teral onhee, dilatation of the ureter by means 01 
catheters and bougies, rubber bags, mechanical 
dilators, etc Excepting in the patient presenting 
impacted and unduly large stones and m cases o 


T\BLE ir — OPFRATIOVS OV SOLITARY KlDVEY 
AND URETER 

VqihroUthototny for stoae 
P>e!onephrotom> for stone 
UreteroUthotomy for stone 
Vephropety 
Renal abacess 
Decapsulation of kidney 
Ureterostomy into skin lower abdomen 
Ureterostomy of double ureter into skin 

Total 

TABtr III — TREAIMEVT OF STOVE IV SOLlTtRY 
KIDVEY 

I Cystoscopic maneuvers to cause passage of stone — 
dangerous Rarely employed 
SuTgical points m technique 

\ Wide incision, resection of last nb for larger 
exposure 

B Extreme gentleness 
C Avoid saenfiong blood vessels 
D Pyelotomy for smooth stones m pelvis 
L Pyelonephrotomy for large irregular stones and 
those jn calyces 

r Pyelotomy incision not sutured 
G Decapsulation 

TVBLE rv — TREATMENT OF STOVE IV SOLITARY 
URETER 

i Cases veiy limited m which cystoscopic maneuvers can 
be safely utilized Danger of obstruction and 
anuru 

i Surgical points in technique 

A Preliminary drainage and lavage of peh is through 
ureteral catheter 

B Retention catheter at time of operation 
C Incision in ureter above side ot stone and stone 
removed by forceps or milking 
D Ureterotomy incision not sutured 
E Careful replacement of ureter to prevent undue 
angulation 

advanced infection the efficacy of this procedure 
IS without question Following dilatation of the 
ureter by bougies, the actual descent of the stone 
IS brought about by changing the axis of the stone 
or by the propulsiv e force of the urine This is in 
a measure due to oedema caused by instrumenta- 
tion at the site of the obstructing stone (Beer) 
The resulting increased pressure behind the stone 
acts as a dnving force When stone occurs m the 
solitary ureter such blockage of the passage o\ er 
an appreciable length of time causes anuria and 
results m rapidlv forming uramia and death If 
there has been pre existing infection in the kidney 
in the form of pyelonephritis, this back pressure 
will often cause involvement of the parenchyma 
by the infecting organisms present resulting in 
acute suppurative nephritis with the formation 
of multiple cortical abscesses This pathological 
process is well exemplified in Cases i and 4 in 
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which a calculus completely blocked the ureter 
resulting m m\asion of the cortex by an infection 
that had been present m the peh is for years form- 
ing multiple mibarj abscesses entirely destroying 
the parenchyma resulting in destruction of the 
kidnej m one and m urxmia and death in the 
other 

One should attempt to establish prehminary 
drainage by means of passing a ureteral catheter 
by the obstructing calculus in the ureter If the 
stone IS tightly impacted or embedded m the ure- 
ter It IS sometimes impossible to pass even in spile 
of placing the patient m the exaggerated Trendel 
enburg position and m spite of maneuvering fill 
forms, bougies, and catheters of all description 
and angles The catheter should be left in place 
It assures drainage of urine and acts as a guide for 
the location of the stone when surgical mlerven 
tion IS made It is of particular aid when pen 
uretentis or huge dilatation of the ureter has ren- 
dered Its palpation or visualization difficult If the 
stone IS located low down m the ureter its removal 
can be greatly facilitated by making an incision 
above the stone and extracting it by the aid of a 
small forceps (Fig 5) In some cases the stone can 
be milked up into the incision where it is readily 
removed Ihe incision in the healthy portion of 
the ureter well above the site of the stone, where 
it often has caused more or less uretentis and pen 
uretentis assures better healing and is more likely 
to eliminate the possibility of subsequent stricture 
formation It is well not to close the ureter by 
suture but to leav e it w ide open to assure sufficient 
drainage After the stone has been removed one 
should make sure that the ureter is replaced in its 
proper place eliminating the possibility of forming 
an abnormal angulation which would later impede 
the outflow of urine 

SO-UARtI 

1 The management of stone in the solitary 
kidney and ureter includes many prophylactic 
measures, viz the early removal of unilateral 
calculi and nephrectomy for calculus pyonephrosis 
which might act as a focus for stone formation in 
its healthy fellow , the clearing up of all foci of 
infection m other portions of the body, the elimi 
nation of stasis in the upper and lower urinary 
tract the eradication of infection in the remaining 
kidney, and a careful regimen and limitation of 
diet and abstinence of excesses in eating and 
dnnking 

2 Five cases are reported, the clinical cause of 
which emphasize the early removal of stone (tom 
the solitary kidney before renal insufficiency and 
advanced infection have set in often transforming 


a good subject for surgical relief into a hazardous 
mk When performed, early lithotomy on the 
solitary kidney and ureter is a benign operation 
followed by practically no shock and tolerated as 
well as by patients possessing two kidneys 

3 Attempts to cause stones to pass ?rom the 
solitary kidney pelvis or ureter by cystoscopic 
maneuvers are dangerous because the stone, in 
passing, IS likely to obstruct the ureter In cases 
presenting chronic pyelonephritis this obstruction 
IS likelv to cause invasion of the parenchyma by 
the infecting organisms present, resulting in de 
stniction of the kidney , anuria, ursmia, and death 

4 Surgical removal of stone from the solitary 
kidney and ureter calls for the most exacting oper 
ativc technique and keen surgical judgment Pre 
Iiminary drainage and lavage should be made 
through the ureteral catheter A wide incision 
assuring good exposure should be made, extreme 
gentleness should be employed in handling the 
kidney, blood vessels should not be sacrificed, and 
the incision in the pelvis and ureter should not be 
sutured m order to assure drainage A combina 
tion pyelotomy and nephrotomy incision assures 
entire removal of the stone and is less likely to be 
followed by recurrence Decapsulation should be 
made to avoid postoperative renal congestion 
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THE CONSERVATIVE TREATMENT OF PREPATELLAR BURSITIS' 
A Study of T^\ENT\ Seven Consecutive Cases with Follow-Up Results 
LOUIS CARP MD FACS, New Vork 


T he common affections of the prepatelhr 
bursa are those due to acute inflammation 
with or without suppuration, chronic simple 
inflammation, tuberculosis, or sj^phihs This 
paper 15 concerned with both acute and chronic 
inflammations (‘‘house-maid’s knee") producing 
a painful or non painful swelling without calci 
fication and w ith fluid of a non-purulent character 
present 

The opinions of various men as to the treatment 
of this condition are of interest Jones and 
Lo\ett state “If from the patient’s neglect or 
other causes the condition becomes chrome, the 
bursa should be dissected out" Telford sa>s 
“For the larger and older cases the extirpation of 
the sac is the only possible treatment, aspiration 
and injection are futile and may be dangerous ” 
Reder advised incision and drainage of non- 
suppurative prepatellar bursitis but in chronic 
cases complete excision of the bursa Hoffman 
among others, advocated puncture of the bursa, 
expression of its contents, scarification of its walls 
and firm bandage pressure He had 104 cases 
In 2 cases, this procedure was earned out twice, 
m 4 cases three times, while m 98 cases it was 
successful after one treatment The length of 
the follow -up IS not giv en Field and Allen report 
traumatic subcutaneous rupture of the prepa 



Fig I Lateral view of knee of a 21 year old male (Case 
No 123008) who had a traumatic prepatellar bursitis of 
7 weeks’ duration 


tellar inflamed bursa In Field’s case the swelling 
was not in evidence 6 months later Among those 
who have reported a few cases treated b> aspira- 
tion, or aspiration and injection of a chemical 
irritant, are Heath, Morse, and Favardin No 
late follow-up results are given 

Maingot records the excision of a partjall> 
calcified prepatellar bursa of 30 > ears’ duration m 
a woman of 56 It measured iiK b> inches 
and weighed 63 ounces 

In 24 of 27 consecutive cases of non-suppura- 
tive prepatellar bursitis treated in the out patient- 
department of the Presb> tenan Hospital, success- 
ful end-results were obtained without operative 
therap> In the 3 remaining cases there was no 
follow-up 

The technique emploved is simple A needle of 
sufficient caliber attached to a 20 cubic centi 
meter s>nnge is inserted, without an anassthetic, 
into the bursal cavity The fluid is evacuated as 
completely as possible and then from 2 to s cubic 
centimeters of half strength, 3 5 per cent, tincture 
of iodine is injected into the bursa The needle is 
withdrawn and the skm of the bursa massaged 
vigorously m order to disseminate the iodine m 
the bursal sac The patient may now feel a burn- 
ing pain The knee is placed m complete extension 



Fig 2 Photograph of bursa excised in case in Figure i 
after bisection There is a pale, smooth fibrous Lning 
Scatter^ oxer the surface of this are man> elexated dark 
reddish papdlaiy projections from 1 to 3 millimeters m 
diame ter From One of these a slender thread of tissue 
passes from one side of the sac to another (Courtesv of 
Dr A P Stout) 


■From ihe Presbyterian Hospital College of Physiaana and Surgeons Columbia University 


T\nLr I— TWrNTY seven c\st s or pRrpvxrLLVR bursitis tre^tfo n\ vutiiors mi thod 
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TABLE II — ^ANAL^SIS OF TWENTY SEVEN CASES OF 
PRErATELLAR BtmSITIS 


Age invears 

Oldest 
■i oungest 
A\ erage age 

SeT 


7 * 

IS 




Aspirated fluid’ 


A Character 
Bloody 
Yellow 
Amber 
Ped brown 
Not recorded 

B Culture of aspirated fluid 


Males S »9 

Females ” “• 


Occupation (in order of fre<tuenc)) 

Cam Percnit 


I Housewife 
i Coolc 
Cleaner 
Student 

3 Miscellaneous 



•Itarfrttimounl see cm emallMUmounl jc cm 
■9 seen*) 

Treatment 


a Iodine injected 

Average amount 4 j c cm 
Average strength 3 5 per cent 
b Injection pure carbolic 
10 minims 

c Injection phenol 1 roo 


Caws Percent 
II 64 



Trauma 

Cam Per edit 

Positive >8 67 

Negative o o 

Not recorded 9 SS 

Duration— ja cases 

In fiv e cases (>5 per cent) the swelling appeared immedi 
ateh In the 15 remaining cases it appeared m days 
weeks or months At time of first obsen ation (he shortest 
time for appearance of swelling was immediately, the 
longest 4 years (i case) average t>j months {etcMing 
the 4 year ca«e) 


Analysis chief complaints 

C»m Pdcdit 


I Swelling it 68 

a Pam 8 a6 

3 Discomfort on walking i 3 

4 Tenderness 1 3 


Analysis of objective symptoms 


Swelling 
riucCuation 
Tenderness 
Discoloration of skin 
Crepitation 


C»W» rCfCCB* 
a? 100’ 

7 »6 
3 It 


(Li. grst ncllicg iibyiics 
« 6 by 6 cm 1 


itSKclIine sbyjcm Vdicc 


and an attempt is made to coaptate the walls of 
the sac by firm and reinforced adhesiv e strapping 
A pressure bandage is then applied over the knee 
so that the patient must walk with the knee in 
complete extension Usually the patient has \er> 
little discomfort from these procedures In about 
half the cases the dressings can be remoxed m 
from S to 7 days without further treatment In 
the remaining cases there is retccumulation 
of fluid in a few days to such an extent that reas 
piration is necessary in about half of them The 
strapping, and the pressure bandage are con 
tmued A second injection of tincture of iodine 
IS usually not necessary 


Course after treatment 

Cue* Ter cei 

a Number of ca«es in which fluid reaccumu 

lated J6 60 

b I ength of time after first aspiration 
Longest 4s days shortest t days 


average to 4 days 
c Tvpe of fluid 

Not known or not recorded 10 6y 

Ked (serosanguinrous) 4 tf 

Brown t 6 

Straw t 6 


Treatment of rraecumubted fluid 

Ciw* Ter edit 

Aspiration 5 Ji 

Aspiration plus lodme (3K per cent) 3 >0 

Aspiration plus carbolic (pure — to drops) 1 6 

No treatment 7 44 


Total number of cases in analysis 
Total number of follow up cases 
a Follow up time 
Shortest follow up 
Longest follow up 
Average follow up 


*7 

*4 

(‘4 month) 7 days 
loS months 
j6 3 months 


Although a satisfactory end result might have 
been obtained in some of these cases without any 
treatment the eventual complete disappearance 
of bursal fluid and of symptoms seems to justify 
the therapy as described 

SUIISI VRV 

1 Twenty seven consecutive acute or chronic 
casesof prepatellar bursitis (“house maid s knee ) 
were studied to determine the end results of con 
servative therapy This consisted m aspiration 
of the fluid, injection of several cubic centimeters 
of half strength tincture of iodine into the sac, 
vigorous massage over the bursa, reinforced ad 
hesive strapping over the sac with the knee m 
complete extension, and the application of a firm 
pressure bandage over the knee 

2 The cases were preponderant in housewives 
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Fig 3 Low poner photomicrograph through one of the red papillarj projections 
shown m Figure a The nail is dense and fibrous The projection stands out because 
of the presence of a large number of capillancs surrounded b> a more cellular fibrous 
tissue (Courtcsj of Dr A P Stout ) 


3 About 65 per cent of the patients gave a 
histoiy of trauma 

4 About one-third of the cases complained of 
pain 

5 Stvelhng of the bursa appeared either im- 
mediatelj after the trauma or after days, weeks, 
or months 

6 The character of the aspirated fluid de- 
pended on the length of time it took for accumu- 
lation In the early cases it was blood>, in the 
later cases amber or straw-colored 

7 Aerobic and anaerobic cultures m ii cases 
were sterile 

8 In a little more than half the cases small 
amounts of fluid reaccumulated in an average 
tune of 20 dajs Aspiration of this fluid was 
employed A second injection of tincture of 
iodine m these cases was usually not necessary 

9 An average follow-up of i6 months in 24 
out of the 27 cases showed no symptoms or re- 
appearance of bursal fluid In 20 of the 24 follow- 
up cases the average time for complete disappear- 
ance of the fluid was about 3 weeks 
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BILIARY TRACT VISUALIZATION WITH RADIOPAQUE OILS* 

RICHARD H OVFRHOLT, M D , riiiLADELPiiiA 
From the Surgical Di\isian S and the Department of RA«itgnu9la«y of the lIiKpital of (he ITnivrraity of renft5>Ivania 


T he use of radiopaque solutions to define the 
biliarv ducts after a drainage operation has 
proved of sufficient value during the past 
jear to warrant the pubbcation of the results of 
such a procedure 

The value of evact information concerning the 
sue, contour, and the patencj of the c>stic or 
common duct following cholecjstectomj or of the 
common and hepatic ducts follow ingcholedochos 
tomj need not be emphasiied Following such 
operations, there is frequentlj an unceriaint> 
about underlv ing pa thologj, overlooked stones or 
the extent of trauma to the biliarj ducts The 
more limited the exploration at the time of opera 
tion the greater this uncertamtj 
A definite knowledge of the patencj of the bill 
arj duct sjstem is required in the proper post 
operative management of the case, such as the 
determination of the time for withdrawal of the 
T tube, and in giving a prognosis as to the prob* 
abibtv of a persisting biliar> fistula The determi 
nation of obstruction of the common duct before 
the T tube is withdrawn is also important if a 
second operation is required, as the common 
duct IS more easilj located if the T tube is left 
tn stilt 

There are various indirect wa>s of gaming in 
formation about the condition of the common bill 
arj duct after operation The measurement of the 
external drainage during a given period of time 
and Its subtraction from the estimated total bill 
ar> output indicates the amount of the miemal 
drainage Macroscopic and chemical examination 
of the stools for bile pigment, as well as the dis 
appearance of jaundice, and the improvement in 
the \ an den Bergh reaction, all are used to deter 
mine common duct patencj The ability to clamp 
the T tube vvithout causing discomfort, an in 
crease m jaundice or in the \ an den Bergh reac 
tion or a leak about the tube in the wound is 
generallj taken as sufficient indirect evidence to 
saj that the common duct is patent 
How ev er in some patients these criteria arc not 
reliable Especially is this true in patients m 
whom there has been some hepatic drainage with 
a suppression of biliarj output The external 
drainage may be small the stools light, and the 
jaundice slow m clearing, jet the common duct 
maj be patent On the other hand, indirect evi 
dence may readilj suggest that there are present 


a normallj functioning ampulla and a partial 
occlusion 

On the service of Dr GeorgeP Muller, wehave 
found that in a certain number of postoperative 
biliarj cases, a roentgenological studj during the 
injection of a radiopaque solution is of distinct 
value Twelve such examinations upon eleven 
different patients were made 

Lipiodol injections of chronic biliarj fistula: 
have been carried out and the diagnostic impor 
lanccof such a procedure pointed out bj Piccinico 
and Pazienza, Caeiro, and bj Ginzburg and Ben 
jamin There arc fewer reports of the use of such 
a procedure m securing information about a case 
after operation before the T tube has been re 
mover! Cotlc, however, has emphasized the 
value of the visualization of thebiharv tract with 
theT tube in place 

iirinOD 

During the second or third week after opera 
Uon, the patient vs placed on an adjustable (luoro 
scopic table The gall bladder drainage tube or 
common duel tube is then injected with the 
opaque material, under fluoroscopic control, the 
amount varjing from 15 to ao cubic centimeters, 
depending upon the manner m which the biliarv 
sjslcm fills No force is required to make the 
injection as the solution will practicallj run into 
the ducts bj the force of gravitj 

We found campiodol (iodized rape seed oil) to 
be a safe and satisfactorj visualizing medium 
This substance was introduced bj Frazier and 
Glaserforuseinccrebrospinal visualization Later 
Frazier pointed out the aiivantagcs of campiodol 
for general use m roentgenological exploration 
In a few patients we used brominol, a brominized 
oliveoil Satisfactorj visualization was obtained 
without evidence of tissue irritation Brominol 
has the advantage of being less expensiv e than the 
other radiopaque oils Sodium iodide was tried 
but the flow of this solution was more difficult to 
follow fluoroscopicallj 

W'hcn a complete or partial obstruction of the 
common duct was noted, the drainage tube was 
clamped following the injection and fluoroscopic 
examinations made at intervals o\ er a period of 30 
to 40 minutes In some a duodenal tube was 
passed, and a solution of magnesium sulphate was 
injected 


Read before the Surgical Rncarch Society Pbiladeltihia March js tsjc 
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3 \ppearancewhencommontluctispatenl 1 ornt 
penogram made a weel.s after cholecjslectomy and thole 
dochostomj Note poor visualiaation of hepatic ducts and 
Che presence of most of the carapiodof m the lejunum T 
Drainage tube II, hepatic duets D, campiodol in duode 
num / campiodol in jejunum 

the \ an den Bergh reaction, and the duration of 
the convalescence 

Case 8 Mr J E P , aged 33 years admitted to hos 
pital December 30 igsgiFig 1) There were syrnptoms of 
(.all bladder disease of 1 rnonths and jaundive of i month s 
duration After a 4 day preparation patient teas operated 
upon b) Dr G P Muller A subacute cholecystitis was 
found AcboleostectomyandchoIcdochosComytreredone 
Several drams of gravel were removed from the dilated 
rommon duet Toilowing operation the jaundice disap 
pearedverv slowly Threeweehsafteroperationa Vanden 
Ilecgh test showed a bipbasic direct reaction and 1 6 units 
by the indirect lest Drainage from the common duct tube 
laned from 450 cubic centimeters to i oio cubic centi 
meters for each 34 hours The stools were light m color for 
2 Keeks then became darker and bite pigmetit could be 
found in the farces Clamping the common duct tube was 
tolerated lairly well by the pitient although epigasinc 
distress occurred at times 

Three weens after operation campiodol was slowly in 
iccted into the common duct with the patient under the 
tluoroscope The opaque medium entered thecommon duct 
and hepatic ducts immediately These ducts were dibted 
None of Che oil entered the duodenum Trcquentpenstaltic 
waves m the common duct forced the oil farther up the 
hepatic ducts The tip of the Rehfuss tube previously 
passed Was found m the stomach and attempts to have the 
lube enter the duodenum failed Fifty cubic centimeters of 
a 50 per cent solution ol magnesium sul ihaie was injected 
into the Rehfuss tube however and no effect on the oil in 
the common duct was noted The patient was under ob 
sen ation for a penod lasting 40 minutes The patient was 
discharged and requested to return to the follow up clinic 
every 2 ’'•ects operation to be advised if patency ol the 
common duct did not re establish itself in a reasonable pc 
nod of time 

In this patient the injection of oil into the com 
mon duct established definitely the fact that an 
obstruction still existed The removal of the com 


Fig 4 Koentgenogmm made sfi weeks after cholecys 
Icctomy and cboledochostomy Note dilatation of biliary 
ducts with obstruction at ampulla Only an occasional drop 
ofcampioilol passed into the duodenum T, Drainage tube 
ll, dibted hepatic ducts A, obstructed ampulla 

mon duct T tube was advised agninst as a 
biliarv fistuh would ccrtainlv follow and the 
drainage be less convcnientlv handled The di 
iated hepatic ducts were an additional factor in 
this case which suggested marked liver damage 
due to pTolonj^ed ductal obstruction 

Casf a Mrs K 11 .aged 36years admitted to hospital 
August 30 io>9 (Fig a) A history referable to frail 
bladder disease antedated the patients admisuon by 13 
months A eholco stectomy had been done s mon ths prev 1 
ously Avvatks of pain teappeated 3 monihs ago and wtte 
associated with jaundice Fhe phv-sical etammation re 
sealed nothing unusual except those findings associated 
with the common duct obstruction The \ an den Hergh 
reaction $howr<l a direct biphisic and an indirect lest of 12 
units The ictcnc index was 100 After the usual prepara 
tion, the patient was operated upon by Dr Muller and an 
obstruction of the common duct due toacieatrix was found 
about 3 centimeters above the ampulla No stones were 
located A T lube was mserlcvl 

Convalescence was quite uneventful Drainage from the 
T lubevaned(tQm6ootoi zoo cubic centimeters dailv and 
(he jaundice decreased slowly Nine days after operation 
thecommon duct tube was injected with campioilol under 
fluoroscopic visualization The oil went into the duodenum 
rather sluggidily, and the common and hepatic ducts filled 
fairiy welt 

The amount of drainage contmuctl to be 600 to 700 cubic 
centimeters for each 24 hour period Continual clamping of 
the common duct tube caused some distre<s lor these 
reasons and because the empty mg of the common duct vvas 
[ugj,ish vs visuihzed rocntgenoscopically the T tube vvas 
feft *« iifii, ontf the patient was adv ised that it could be 
removed in 6 weeks This was done and the sinus closed 
rapidlv 

In this case, roentgenoscopic visualization of 
the bil]ar> sjstem substantiated the indirect evi 
dence that a free flow of bile into the duodenum 



Fig 5 Biliarj tractmjected withcampiodol 7<ia>'sartcr 
operation Note poor ^ isualization of hepatic or common 
ducts The oil went almost immediately into the duodenum 
where a large portion of it can be seen The relation of the 
common duct to the duodenum is clearly seen Note that 
some of the campiodol is in the lejunum U, Hepatic ducts, 
C, common duct, D, campiodol in duodenum, T, drainage 
tube, /, oil in jejunum, k, jutte tube in duodenum 

was not taking place For this reason withdrawal 
of the T- tube m the common duct was dela>ed 

Case 7 Mrs R E G , aged 50 years was admitted to 
hospital March 1, 1930 (Fig 4) She had been seriously ill 
fora week with chills, fe\ cr, jaundice, and pain m the upper 
nght quadrant A diagnosis of acute cholecy stitis was made 
and operation was delayed for 5 days until a subsidence of 
symptoms occurred A cholecystectomy and choledochos 
tomy were done The general condition of the patient 
improved, the jaundice cleared slowly, the Van den Bergh 
values decreased, and occasionally the stools were dark m 
color The external drainage varied from 100 to 400 cubic 
centimeters in a 24 hour penod Two and one half weeks 
after operation theT tube was injected with aocubic-centi 
meters campiodol under the fluoroscope The oil immedi 
ately filled the common and hepatic ducts Only an occa 
sional drop could be seen passing into the duodenum The 
hepatic ducts were greatly dilated The patient was later 
discharged with the T tube m place She returned after 2 
months The biliary tract was agam visualized roentgeno 
scopically The same dilated hepatic and common ducts 
wth almost complete obstructionat the ampulla were found 
operation was recommended and choledochoduodenos 
tomy was earned out with the T tube still in place until the 
common duct was isolated The patient maae an unevent 
*m recovery 

In this case a definite obstruction at the am- 
pulla was determined early, the drainage tube 
reft in place, and the external drainage conxem- 
entl\ handled until a second operation could be 


Fig 6 Roentgenogram made after cholecy stostomy 
drainage tube had been iniected with 20 cubic centimeten, 
campiodol The gall bladder and right hepatic ducts are 
well visualized No trace of oil can be seen in upper intes 
tinal tract //, Hepatic ducts, G B, gall bladder, T, drain 
age tube 



Fig 7 Roentgenogram made after campioJol was in 
lected in a cholecystostomy dram This patient had an 
acute cholecystitis Exploration was impossible The 
injection demonstrated complete common duct pbstmc 
Hon One of the drainage tubes is beneath the gall bladd« 
n, Hqiatic ducts, G B, gall bladder C, common duct, i , 
drainage tubes 
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Fig 8 Roentgenograms madt alter brominal injection of choIicjsti)stom> dram T 
This patient had an acute cho>cc>at>tH and pancreatitis No ohst ruction found Note 
spiral appearance of ostic duct 5 Common duct C is well Msualizwl A Before 
ampulla opened B during flon of oil into duodenum D 


safelv per/ormed The earl> withdrawal of the 
T tube w ould ha\ e made the location of the com 
mon duct more difTicult at the second operation 

Casi s Mr J McK aged S5i cars was admitted to 
hospital beptembersj iQjgfFig s) The hcslor> referable 
to gall hladder disease dated bad 8 months Following a 
severe attack of upper right quadrant pain d necks prcvi 
oust) the patient had become jaundiced There was noth 
mg unusual m the ph> steal eaamination or laboratory tests 
other than those associated with a de^ jaundice At 
operation Dr Muller found a cicatncialsteoosis of the 
common duct but no stones n ere present here or m a sub 
acutely inflamed gallbladder A cnolec>stectomy was done 
and the common duct drained Convalescence was un 
eventful The amount of biliary drainage 3veraj,cd loo 
cubic centimeters in each 34 hour period llie jaundice 
rapidly disappeared Sev en daj s after operation the com 
mon duct was injected with campiodol under the fluoro 
scope The opaque oil went into the duodenum from the 
common duct The remainder of the convalescence was 
uneventful On the snteenth da> after operation the T 
tube was remov ed and the biliary fistula quickly closed 

In this case the drainage was \er) slight, the 
jaundice cleared rapidl) and the stools assumed 3 
normal color early in the convalescence All of 
these factors indicated a patent common duct 
The direct visualization of the ducts substantiated 
the indirect evidence of common duel patency 

Case 4 Mrs M M aged 43 years was admitted to the 
hospital July 6 IQ29 (Fig 6) This patient had had epi 
gastric distress and nausea for 8 months Jaundice ap 
peared i month before she entered the hospital and was 
progressively increased in seventy After a 4 daypenodof 
preparation the patient was operated upon by Dr George 
P Muller A carcinoma of the head of the pancreas was 
found Only cholecystostomy was done because of the poor 
condition of the patient and techmeal di/Ticulties in mobi 
linng with the stomach or duodenum lor anastomosis 


Folloninj, operation the jaundice cleared very slowly the 
drainage vaned from loe to 400 cubic centimeters for each 
14 hour period ami the stools remained a putty color 
lour weeks after operation campiodol was injected into 
the gall bbdder v la the drainage tube Under the Huoro* 
scope rhythmic contractions of the gall bladder could be 
seeri These were net influenced by the re«piralot> move- 
mints and were present when the patient held her breath 
The opaque oil passed into the common duet and was 
regurgitated up into thehepatic ducts Occasionally drops 
of oil could be seen passing through the ampulla and into 
the duodenum The patient s general condition failed to 
improve enough to warrant completing the second stage of 
the operation She wasdixhargedwuh the tube in rd" and 
died 5 months later after a rapid evtension of the caret 
noma 


From the standpoint of gaming information 
which could be applied in the management of this 
case, little was obtained b\ the use of the opaque 
injection However, we were able to see rhythmic 
contractions of the human gall bladder which 
have never before been demonstrated ‘ 


Caseii Mrs M McG agedCiyears wasadmittrd to 
the hospital Februao * t 03 o(fig 8) This patient had 
had symptoms relenhlt to the gall bladder lor 5 months 
and during the past 3 months jaundice was associatnl with 
the attacks of pam in the right upper quadrant The 
patient was treated in the medical ward for 11 days and 
was then transferred for surgery \t operation Dr C I 
Muller found an acute calculous cholecystitis and an acute 
pancreatitis Further esploralion was decided against and 
acholccystostomy was done Convalescence was une'ent 
ful The jaundice subsided rapidly Drainage from the 
gall bbdder amounted to 500 cubic centimeters the first 34 
hours and ihendccreasctl to about too cubic centimeter* m 
each 24 hours Two weeks after operation, campiodol was 
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injected into the gall bladder \ la the drainage tube The 
opaque media passed immediatelj through a tortuous 
cystic duct into the common duct, which tilled completely 
No defects in the contour of the common duct were not^, 
and periodically the ampulla opened and the opaque solu 
tion passed rapidly into the duodenum On the day follow 
ing ^is test of the patency of the common duct, the tube 
within the gall bladder was rcmo\ cd, the fistula closed, and 
the wound healed The patient was discharged on the 
twentieth day after operation 

In this case it was impossible and unwise to 
palpate or open the common duct, >et there was 
a historj of jaundice The injection of an opaque 
solution into the biliary s>stem showed definitely 
the absence of stones in the cjstic or common 
duct and a patent ampulla With such informa- 
tion we were able to remove the drainage tube 
immediatel) and to advise the patient that a 
biharj fistula would not result 

StAIMARY 

The use of a radiopaque oil for roentgenoscopic 
exploration after biiiar> tract operations has a 
definite value in the determination of common 


ductpatencj No untoward effects following such 
a procedure were noted 
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OVARIAN PREGNANCY 

RICHARD r CRAVMER MD T A C S , AIivst^pous, Miwcsota 


O VARIAN pregnanc} A\as first described in 
' the 17th centurv, b\ Merccrus and St 
Meunce, and its possibilitv ^\as gcncrallj 
conceded until 1835 when V'olpeau stated that 
none of the cases which had been described up to 
that time afforded conclusi\e c\idcnce of o\arnn 
origin Similar \aew s w ere expressed bj Max cr in 
1847 This skepticism was probabix justifiable, 
since most of the earlj cases collected were 
simpK dermoid ex sis of the ox arx 
W'lth the exception of Maxer, the possibililj 
of oxanan prcgnancx has alwajs been admitted 
bx the German writers, but x\as strenuously 
denied until 1901 bj the I nglish authorities, 
particularly by Tail, Webster, and Bland Sut- 
ton 

V\ illiams states that as far as he can ascertain, 
only 3 cases were reported in England during the 
19th century In this country most WTiiers have 
folloxxed the English authorities, although Parry 
admitted its existence and not a few operators 
had reported doubtful cases, but it was not until 
190a that Thompson demonstrated a conclusive 
specimen 

Up to 187S there existed no definite cniena b\ 
which specimens could be judged, and many 
were described as examples of oxanan pregnancy 
which had no claim to such a title In that year, 
howexer, Spiegelberg formulated certain criteria 
xvhich he held must be fulfilled in order to jusiifx 
such a diagnosis He demanded (i) that the 
tube on the affected side be intact, (a) that the 
fetal sac occupy the position of the ox arx, (3) 
that It be connected with the uterus by the 
oxanan ligament, (4) that definite ovarian tissue 
be found in. its wall When judged by these 
criteria, the majority of cases xxhich had been 
described up to his time were wanting, and sub 
sequent inxestigation has shown that a number 
of cases which he considered conclusive are like 
wise open to very considerable doubt 
Now the possibility of oxanan pregnancy is 
universally admitted, and even so rigorous a 
critic as V\ ebster has abandoned his skeptiasm, 
and has reported two authentic cases 
Williams also said he had carefully gone oxer 
the literature upon oxanan pregnancy, and has 
classified the cases reported up to January, 1906, 
as positive, highly probable, fairly probable, and 
doubtful, according to the extent to which 
Spiegelberg s criteria were fulfilled He was 


able to find 13 specimens belonging to the first 
category, which were thoroughlx described, and 
so carcfullx studied microscopicallx that their 
oxanan origin was conclusixcly demonstrated 
namclx, the cases of Gott«chalk, 1893 ludwig 
1896, Kouwer and Tusscnbrock, 1899 Croft, 
iQoo, Anning and Iiltlcwood, 1901, Robson, 

1902, Frinr, 1932, Thompson 1002, Mendes De 
Leon and Hollcman 1902, Micholitsch (2 cases), 

1903, Boesclicck, 1904, and Webster, 1904 The 
patients of Gotlschalk and I udwig had gone to 
term but m none of the oilier ii had the preg 
nancx progressed bexond the fourth month 
Since then manx more [lositixc ca«cs have been 
descrilicd Lockycar reported 2 personal cases in 
1917 Mex cr and W x nnc hix e since reported an 
additional ca«c and aniUzcd the literature up to 
1919 

It IS interesting to note that in one thin! of the 
positive or highls probable cases which Williams 
coUccicil, the prcgnancx had gone to full term, 
and in several instances had eventuated m the 
formation of Iithopcdia which had been carried 
for xcars before being removed This would 
appear to inilicatc that the oxarx can accommo- 
date Itself more readilx than the tube to the 
growing prcgnancx, but rupture at an earlx 
period IS the usual termination 

Brobablx a great number of specimens come to 
the pathologist at a time when the prcgnancx is 
advanced and the anatomical relations arc so dis- 
lortcil bx the fetal sac that it is difficult to make 
the specimen fulfill all of the requirements for 
establishing the diagnosis It is, therefore, xerx 
hard to determine how commonlx ovarian gesta 
tion occurs It is the authors opinion that 
oxanan hTmatomala arc, in a number of in 
stances, ox anan pregnancies 

Lewis’ S\slcin of iiirgrri states that up to the 
present time only 45 cases of undoubted ox anan 
pregnancy have been reported There is nothing 
in the history or examination to differentiate 
between oxainan and tubal pregnancy except 
that in the oxanan type the prcgnancx usually 
advances further 

In oxanan, as m tubal gestation, very little 
deadua is found and when rupture occurs it is 
usually caused by the inx asion of the sy ncy tium 
into the wall of a blood \ cssci causing hamorrhage 
which ox erdislcnds the sac w all bex ere or fatal 
hxmorrhage into the peritoneal caxity may take 
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Fig I Photograph of gross specimen laid open showing 
sac occupying the central area of the o\ary 

place when rupture occurs or bleeding may be 
sbght and the process go on to resolution 

On re\ie^ing the literature on this subject we 
find that there have been 9 cases reported since 
1925 Tour of them were reported in British 
medical journals, 3 m German, and 2 in American 
medical journals 

Among the recent cases of ovarian pregnane) 
appearing m British medical journals is one b> 
Franzen and R S S Statham, of the Bristol 
Royal Infirmary This was reported in 1927 
Their patient was operated on after skipping a 
second menstrual period and an embryo of 7 
millimeters was found in a sac containing a clear 
fluid This case appears to be a true ovarian 
pregnancy, as the historical examination revealed 
the presence of embryonic tissue surrounded by 
ovarian tissue and the tube on the affected side 
w as intact 

Another case of ovarian pregnancy was re- 
ported by W W King in 1926 in the Journal of 
Obstetrics and Gynacology of the British Empire 
The microscopic photographs proved the presence 
of embryonic tissue close to which could be seen 
corpus luteum The ovary retained its anatomical 
relationship with attachments to the uterus and 
broad ligament The left fallopian tube which 
was normal was quite separate and not adherent 
to the ovary 

Another case was reported m 1926 by Acomb 
and Canby which was a full time ovarian fetation 
This patient was 33 years old, had been roamed 
6 y ears, and had not heretofore become pregnant 
The patient appeared to be about months 


pregnant at the time of the first etammation 
On X-ray evammation there appeared to be a 
fully developed fetal skeleton lying in an ex- 
tremely irregular position The head was above 
the pelvis and the fundus above the crest The 
fetal spine formed an acute angle against the 
abdominal wall of the mother The skeleton 
appeared to lie m a more ventral position than 
normal On operation the uterus itself was found 
in the pelvis and was slightly enlarged The 
right fallopian tube was stretched over the sac, 
and the tissue of the right ovary was thinned out, 
and constituted the outer layer of the sac The 
sac lay above the broad ligament A full time 
male child weighing about ‘jyi pounds was de- 
livered through the incision The skin was 
slightly macerated The child appeared to have 
been dead for 2 or 3 weeks 

In 1928, a report of ovarian pregnancy appeared 
m British literature and was reported by Banister 
J Bnght The patient was admitted as one of a 
right py osalpinx She had skipped one menstrua- 
tion Her symptoms corresponded to the usual 
symptoms of ectopic pregnancy On examination 
a mass was felt to the right of the uterus Mi- 
croscopically the specimen appeared to be one of 
ovarian pregnancy The four criteria stated by 
Spiegelbcr appeared to have been fulfilled 
Barna reported a case m 1925 which presented 
the usual symptoms and signs of ectopic preg- 
nancy This patient developed abdominal 
haemorrhage that necessitated immediate opera- 
tion and the left ovary was found to be enlarged 
and bluish in color Grossly and microscopically 
the specimen appeared to be one of ovarian 
pregnancy 
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Zimmerman, of Germany, reported a case of 
o\ananpregnanc> in June, 1927, v^hich appeared 
to be one almost identical to the one reported bj 
Barna There \\ as a rupture of the o\ anan tissue 
and haemorrhage which necessitated immediate 
operation Microscopic examination showed it to 
be a case of true ovarian pregnancy 
Hellendall, of Germany, reported a case of 
ovarian pregnanev in November, 1927 His 
patient had had a miscarriage a year before 
Eight days after cessation of her menstruation 
she experienced severe pains on the left side and 
slight bleeding On examination a mass could be 
felt at the left of the uterus Diagnosis of ectopic 
pregnancy was made and operation showed it to 
be a true ovarian pregnanev 
Among the recent reports in American litcra 
ture we find one by R M Maync, ini926 IIis 
patient presented the usual symptoms and signs 
of ectopic pregnanev but it was unusual in that it 
progressed to a late stage His patient last 
menstruated December 23 1922, and she was 
operated upon June 30, 1923, at which lime a 
living male child of approximaielv 27 weeks was 
extracted The child lived 10 hours Macro 
scopicallv the structure showed a sac occupying 
the position of the right ovary and adhesions to 
sections of the small intestines, sigmoid, uterus, 
and pel vac floor The right tube was normal 
except for the great increase in length The 
utero ovarian ligament, although adherent to the 
mass, could be «een The microscopic section of 
the sac showed a developed ovarian tissue 
James R Manley reported a case of ovarian 
pregnanev in 1926 She too presented the usual 
signs of ectopic pregnancy The speamen re 
moved was the left ovary containing a hxmatoma 
about \}4 inches in diameter The tube on the 
infected side was intact The specimen on micro 
scopic examination showed ovarnn tissue and a 
large area of corpus luteum The embryo itself 
was a centimeter in length 
A brief report of our case follows 

Mrs M aged 32 years The family history was 
negative She had had the usual diseases of cbildho^ Irtit 
no serious illness or any operations Menses be^n when 
shewas I3>ears old hadalnays been regular andappearret 
every 28 days lasting 8 days She gave no history of 
dysmenorrhcca She had been pregnant twice before and 
had gone on to normal deliveries Her last child was bom 
5 years ago She gave no history 0! pelvic infections 
Present illness physical /hidings and operation laticnt 
was first seen I ebruary 17 1929 at which time she com 
plained of indefinite pain in the left pelvis She had 
started menstruating February 10 in a normal manner 
except that she expenenced some slight cramps on both 
sides Eraminaiion revealed a temperature of loo degrees 
F and a pulse rate of 84 A mass about the size of a fcmon 


could be felt to the left of the uterus This mass was not 
adherent to surrounding structures The leucocyte count 
showed 13 000 red cell count 3 800 000 and hxmoglobin 
80 per cent There had been no bleeding Fxlra utenne 
pregnancy was considereil but that diagnosis was dis 
carded as patient had never missed a menstruation and 
the mass was freely movabk There was no nausea and 
no Irrcast signs fhere was however, a slight utenne 
cnlirgcRient but the cervix seemed normal The diagnosis 
of ovarian cyst seemed the most reasonable and it was 
thought that it was possibly twisted on its pedicle causing 
tenderness slight fever anil an increased leucocyte count 
Thepiljcnl was watched for a days during which time the 
pains in the left pelv is became more severe She was sent 
to the hospital and operatnl upon the following day The 
mass in the left pelvis was found to be a bluish gray 
mass occupying the position of the ovary and was 
atiacherl to the uterus by the utero ovarian ligament 
The tube ori that side was intact and appeareil to be 
normal The mass was not adherent to anv structure 
It was removed am] the alxlomcn closed The patient 
made an uneventful recovery 
On opening the specimen a sac was found vnthm con 
taming a ckar duid and a gray membrane resembling 
placental tissue V small grawsh l>o<ly sustieiidcd on a 
peilicle was sevn \ section of the placental tissue was 
scclioncr] am] stained am] examined under the mierovcope 
Chorionic vilh vierc demonsiratci] by their layers of 
syncytial and Lnngbans cells The gross specimen was 
sent to I)r ( eorge Streeter director of the embryology 
department of the Carnegie Institute ILs report is as 
follows 

I am enclosing photognphs of your specimen which 
prove very conclusively the specimen to l>c one of ovarian 
pregnancy In the photographs one can dearly recognue 
the corpus luteum graafian follicles and typical ovarian 
tissue emlrciIJnl in which is the ovum with normal appear 
ing chonon and chorionic vilIi The photograph of the 
gross slide laid open m the midline gives the appearance 
of the total chorionic sac occupying the centmt area of 
the ovary Around the lips of the villi there is more or 
kss extravasation typical of implantatnm areas 

AU of SpicRtUicTR s cnlcna were fu\fi\lct\ in Ihii, 
case The tulic on Uie nfTccled side v'as inlTct, 
the sac occupied Ihc position of the o\arj, it was 
connected to the uterus b> the utero ovarian 
ligimcnt.and ov anan tissue w Tsfountl completely 
surrounding the sac 
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SUBMUCOUS LIPOMATA OF THE GASTRO-INTESTINAL TRACT 

Report of T\vent\-Eigiit Cases ^ 

JIANDRED W COMFORT, M D , Rooiester, Minnesota 

Diviswa of MediCioe The Alayo Ctinic 


B enign tumors of the gastro intestinal 
tract arouse interest because of their com- 
parative rarity The> deserve careful con- 
sideration because of the excellent prognosis 
following excision and the less radical surgical 
procedure which often can be adopted if the) 
are recognized before operation or at the time of 
operation 

The observation recentl) at the clinic of a 
lipoma of the ascending colon, producing ob- 
structive symptoms, renewed my interest m that 
subdivision of benign gastro-mtestmal tumors 
A stud) was made of this, as well as other cases 
occurring at the clinic, of those cases described 
b) other authors, and of the pathological ma 
terial, both that obtained at operation and at 
necrops) The importance, as well as the ab- 
sence of a comprehensive review in English, of 
this group of tumors since 1909 encouraged me 
in the idea of presenting in abstract reports of 
cases that have been published and of those 
which have occurred at the clinic 
Lipomata of the gastro-mtestmal tract are 
divided anatomicall) into two groups the sub- 
mucous and the subserous A small number are 
both submucous and subserous The submucous 
vanet) is more common The not uncommon 
dev elopment of subserous lipomata from appen 
dices epiploicse, and the origin of s)mptoms from 
the size and weight of the tumor (as well as from 
the difference m situation) makes it advisable 
that the two groups be considered separatel), 
from the clinical and pathological, as well as 
from the anatomical, standpoints It has seemed 
expedient to confine the present review to the 
submucous group 



The submucous lipomata which have been 
observed at the clinic can be divided into two 
groups Group i is composed of those tumors 
which produced S)mptoms The) are four in 
number One of these, a gastric lipoma, has 
been reported recentl) b) White and Judd, and 
the case will not be reported here The 3 re- 
maining tumors were m the large bowel One of 
these (Case i), a lipoma of the sigmoid men- 
tioned briefly by King, is of sufficient interest to 
warrant a complete account of the case Group 
2 is composed of 25 tumors which did not pro 
duce symptoms, one mentioned by King, which 
was observed incidentally at operation, has been 
included, the 24 others were found m the course 
of 3,924 consecutive necropsies 

REPORT OF CASES IN GROtJP I 
Case i A man aged S4 years, registered at the clinic, 
September 25, 1914 complaining of bowel trouble The 
family history and remote personal history were unim 
portant Six years previous to registration, for a period 
of 2 months, there had been constipation, alternating with 
diarrhoea, and soreness in the left lower quadrant of the 
abdomen When he had been constipated, there had 
been a palpable mass in the left lower quadrant, the mass 
had disappeared following the action of a cathartic The 
diarrhocal stools had contained blood and mucus No 
further trouble had occurred until 3 months before regis- 
tration, when there had been griping pains in the lower 
part of the abdomen, a sense of obstruction in the left 
lower quadrant, and stools composed largely of mucus 
with some blood During the last week before admission 
there had not been any bloody mucus 
The systolic blood pressure wis 156 and the diastolic 
116, measured in millimeters of mercury There was a 
somewhat movable, ridge like mass 15 to 20 centimeters 
long in the left lower quadrant of the abdomen Examina- 
tions of urine, blood, and stool, and proctoscopic examina 
tion gave negative results Roentgenological examinaUcn 
tioa Alarch 3 1930 
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Fig I Lipoma of the sigmoid Infolding of the mus 
cular la)er into the angle between the mucosa and the 
lipoma IS esident The base is co\ercd b> the thinned 
musculans and the free portion by the necrotic mucosa 
Case 1 

after a barium enema disclosed an obstruction in the 
descending colon \ diagnosis of carcinoma of the sigmoid 
(70 per cent) and diserticulitis (30 per cent) was made 

Abdominal section September 30 1914 resealed that 
intussusception had been present and had been reduced 
spontaneously before operation A mass was palpated in 
the upper part of the sigmoid Resection of as centimeters 
of the sigmoid and an end to end anastomosis were per 
formed 

Examination of the specimen remoied at operation 
revealed a tumor measuring s by 4 by 3 s cenumeters 
which was attached nearthe lineot reflection of theme«cn 
ter> by a base measuring s 5 centimeters in diameter 
The mucosa reflected over the tumor was normal m 
appearance for a distance of r 5 to t 7 centimeters The 
remammg lobulated surface of the tumor was covered by 
a bluish yellow smooth layer Dissection 0/ the thich 
ened subserosa revealed as seen on cross section an 
elevated yellow area surrounded by a groove which 
separated it from the muscular layers of the wall of the 
bowel The tumor was composed of soft yellow tissue, 
arranged in lobules separated by narrow unds of more 
dense and opaque tissue and discolored immediately 
underneath the necrotic portion of its surface The micro 
scopic section Ipig 1) showed the reflection of the mucosa 
musculatis mucoss and submucosa over the surface of 
the tumor The mucosa was normal except for the zone 
of transition which was interposed between the normal 
mucosa and the necrotic portion The necroUc portion 
was composed of fibrin and it held in its meshes dense 
masses of disintegrating leucocytes The musculans 



Fig 3 Large submucous lipoma of the greater cur 
vature of the stomach Case $ 



Fig 2 Submucous lipoma of the ascending colon 
Case 3 


muscox was traced as a distinct bundle for about half the 
distance from the wall of the bowel to the level of the 
zone of transition The muscular layer was thickened at 
the level of the bottom of the groove surrounding the 
base of attachment and jt could be traced m the one 
direction over the base of attachment of the tumor as a 
thin layer in the other direction iC was continuous with 
the muscular layers of the wall of the bowel forming the 
outer wall of the groove along the surface of the tumor 
the fibers decreased in number to a point a third of the 
distance between the wall of the bowel and the region of 
mucosal replacement At the level of mucosal dismtegra 
lion muscle fibers were no longer mognued In addition 
to the connective tissue epla numerous capillanrs and a 
few arlerie* with supporting stroma were present In 
the region beneath the necrotic membrane patches of 
cells chiefly erythrocytes with an occasional leucocyte 
were present in the supporting stroma 

Convalescence was unevenifuL June 19 igij the 
patient stated by letter that aside from constipation and 
a small postoperative ventral hernia he was in excellent 
health 

The obslruClinR nnture of the lesion was ap- 
parent The carlv history of distress in the left 
lower quadrant, could it have been proved to be 
a result of the lesion which was causing trouble 
at the time of examination, would have pointed 
to a non malignant process of long duration 
Diverticulitis, or a carcinoma, might hav e caused 
the more recent sv mptoms The age of the pia 
tient and loss of weight arc compatible with 
each The ranlv of intussusception, and the 
lack of distinctive features, justified hardlv more 
than passing consideration of this possibility 
The more justifiable assumption was that car 
cinoma was present 

Cask 2 A woman aged 39 years entered the clinic 
June 30 1926, complaining of severe attacks of pam m 
tbeupperpartof theabdomcn The family history remote 
personal history and menstrual history were unimportant 
One year previous to examination bloating and epigastric 
distress niter meals made it necexsary for her to avoid 
heavy foods meat and cabbage Two months before she 
registered at the clinic during an attack of influenza the 
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Fj? 4 Cro$s section of a small lipoma attached by a 
short fibrous pedicle to a plica circularis of the jejunum 
Case 12 (IIxinatOTjliii and cosin, Xs ) 

first attach of se\erc pam had occurred There had been 
trso attacks since, the last, 2 weeks before registration 
The pain was in the right part of the epigastrium and 
spread to the lower part of the abdomen and through to 
the back The last attack had lasted s dunng 

which time she had \ omited constantly a greenish, bitter 
fluid, and had been obstinately constipated 
The patient’s height was 61 S inches, her usual weight 
was 130 pounds and her weight at the time of examination 
was 105 pounds Blood pressure, pulse rate and tern 
perature were normal There was a large, firm mass in the 
right side of the abdomen, m the region of the ascending 
colon The mass was movable Examination of the unne 
and blood, and the Wassermann reaction of the blood ga\e 
negative results Roentgenological examination after a 
banum enema revealed a large mliag defect at the hepatic 
flexure and marked obstruction A diagnosis of car 
UDoma of the colon at the hepatic flexure was made 
The specimen obtained at operation was a cup shaped 
section of large bowel, one side of the cup was cut away 
to display the tumor The thickened adematous condi 
tion of the wall of the bowel inadent to orculalory 
changes wrought by the operative procedure was striking 
The tumor was cauhflower shaped It measured 7 5 hy 
3 S centimeters and extended 4 5 cenluneters into the 
lumen of the bowel Its base of attachment measured 4 5 
by 2 centimeters It was composed of jellow tissue ar 
ranged in irregular lobulations and was covered com 
pletely by normal mucosa In microscopic section were 
seen normal mucosa, submucosa, and musculans mucos® 
reflected from the wall of the bowel over the tumor, and 
infolding of the muscular layer for a short distance in the 
area between the reflected mucosa and the surface of the 
tumor The microscopic structure of this tumor was 
similar to that in Case i In addition, cedema, cellular 
infiltration and great thickemng of the wall of the bowel, 
especially of the subserous layer, were present 
September zS, the opening made at colostomy was 
finally closed after curettage In January X 927 » the 
pahent’s general condition was exceUent A small, pm 
pomt opening remained at the site of colostomy 

None of the features of the case pointed to 
the benign nature of the obstructive lesion The 
preponderance m incidence of caranoma of the 
colon over all other tumors of the colon as a 
cause of obstruction made reasonable the as- 
sumption that a carcinoma was obstructing the 
bowel 





Fig 5 Section through the penphery of the lipoma 
The intra intestinal pressure has caused the serosal stir 
faces overlying the tumor and the surrounding wall of the 
bowel to touch, and has produced an arrangement of the 
muscle layers suggesting infolding, an earlier stage of 
that seen in Figure i Case 20 (van Gieson’s stain, X8 ) 

CvSE 3 A Woman, aged 43 years, was referred to the 
clinic, November 30, 192S because of epigastric pam and 
a round firm mass 10 centimeters m diameter and slightly 
movable m the left upper part of the abdomen The 
family, mantal, and menstrual histones were negative 
There had been distress high in the epigastnum for a 
number of years, at irregularly occurring periods Dunng 
the last month before registration at the clinic severe 
epigastnc pain, mere severe between meals, had been 
present at times, the patient had vonuted every a or 3 
days, constipation had appeared attheoaset Diarrhoea 
had occurred for one day Blood had not been present in 
the stools 

There was a large, rounded apparently smooth, mod 
eralely movable, and slightly tender mass in the left side 
of the abdomen at the level of the umbilicus Examina 
tion of the urine, and the Wassermann reaction of the 



Fig 6 A cross section showing the typical hpomatous 
structure of the tumor, its submucous situation, and the 
displacement of the musculans peripherally as well as of 
the mucosa centrally Case 23 (van Gieson s stam, X 12 ) 
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Fig 7 A small collection of fat cells m the submucosa 
Case 26 (HaMnatosylm and eosin, ) 

blood ga\e negatiYe results The concentration of hxmo 
globm was 40 per cent, erythrocytes numbered 4 700 000 
and leucocytes 9 700 in each cubic TniUimeler of btord The 
diSerentukl count was negative Koentgenoloncaletamiru 
tion of the thorax gave evidence of healed lesions of 
tuberculosis of the upper lobe of the left lung roentgeno- 
grams of the kidneys ureten bladder and stomach gave 
neptive results Roentgenological etammation of the 
colon showed a polraoid defect at the hepatic flexure 
After castor oil had been taken the mass m the left side 
of the abdomen had disappeared then a mass had been 
palpated in the region of the ascending colon This mass 
became palpable only with dilTiculty after further purging 
A diagnosis of partial intestinal obstruction due to a 
polypoid lesion of the ascending colon was made 

December 17 1928 exploration through a rtght rectus 
incision revealed a polyp about 6 centimeters in diameter 
in the ascending colon Resection in two stages was 
decided on Ilcocolostomy was performed and January 
5 1929 this was followed by resection of the cxcum and 
ascending colon 

The specimen obtained at operation (Fig 3) was an 
irregularly tabulated polj-poid tumor 4 5 b> 4 by 3 
centimeters The mass was attached to the mesial wall 
of the ascending colon approximately lo cenlimelersabove 
the ileocscal valve by a base which measured 2 by i 
centimeters The mucosal covering of the tumor had a 
normal appearance except for the free end, where there 
was an area which extended more onto the superior and 
anterior surfaces In this area the mucosa was absent and 
the color yellow There was a linear healed scar 05 
centimeter in length on the mfenor surface On the 
serosal surface, opposite the point of attachment of the 
tumor there was a deep dimple hlled with areolar con 
nective tissue and large blood vessels On section the 
tumor was found to be composed of yellow adipose tissue 
separated into lobules by bands of more dense opaque 
tissue the area of attachment of the tumor lo the mus 
cular layer had a diameter of o s centimeter, and the 
bulging into the dimple was surrounded by a groove The 
angle between the mucosa and the surface of the tumor was 
filled with areolar tissue The normal mucosa was sepa 
rated from the yellow area on the free end of the tumor by 
a narrow necrotic zone The musculans mucosa* could 
be traced almost to the zone of mucosal necrosis The 
arrangement of the muscular layer was similar to that 
seen in Cases i and 2 The capsule which was indis 



Fig 8 Diffuse Iipomatous infiltration of the sub- 
mucosa of the superior labium of the ileocaxal valve 
Case 27 (van Gieson s stain Xs ) 

tinguishable from the submuco<a and the septa con 
tamed numerous collections of leucocy les mostly poly 
morphonuclrar leucocytes but also small and large mono- 
nuclear leucocytes which in places invaded the adipose 
structure 

Convalescence was uneventful The patient was dis 
missed January aS 1929 

The presence of the poljnoid t>pe of lesion 
was establishetl b> roctvigenological exammalioit 
The changing site of the tumor suggested that 
It had a long ^dicle or that intussusception was 
present The long pedicle did not exist In spite 
ol the fact that no evidence that intussusception 
previously had existed was found at operation, 
intussusception seems to offer the onlj possible 
explanation of the events The possibilii) that 
the po 1 >p was benign was considered because of 
the existence, for jears, of epigastric pain The 
fact that adenomatous pclj^is arc observed more 
frequcntlj than are all other tjpes made it prob- 
able that such a polvp was being dealt with here 
An adenomatous polvp as large as the one found 
m this case usuall} is carcinomatous and demands 
wide removal of Ivmph nodes 

RCPORT or C VSES IN GROUP 2 

In ibis group of cases, the tumors did not 
produce sjmptoms All of the reports, except in 
Case 14, are made on the basis of changes found 
at necropsj 

Case 4 \ male subject aged 64 years \ sessile moss 
I to I 5 centimeters in diameter was found It was com 
posed of adult fat cells and was situated at the lesser 
curvature of the stomach 6 centimeters from the pylorus 
in the submucosa and was covered by normal mucosa 
and musculans mucosx 

Case 5 A male subject, aged 67 years A sessile mass, 
9 5 by 4 5 centimeters was situated ot the greater curva 
tnce of the stomach The mass extended onto the anterior 
and posterior walls of the stomach (fig 3), and distally 
to within 1 or 2 centimeters of the pylorus projecting 
S 5 centimeters into the lumen It was composed of adult 
fat cells was separated into lobules by connective tissue 
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septa, was enclosed in a fibrous capsule coniinuoua w»Ui 
the submucosa, and separated hypertrophied muscular 
layers ettemally from the hypertrophied musculans 
mucos® and normal mucosa internally Occasional groups 
of four to eight small mononuclear cells were present in 
the supporting structures of the capillancs and occasion 
ally jn that of an artenole 

Case 6 A female subject, aged 65 years A submucous 
lipoma, 8 millimeters in diameter, wjs found on the leaser 
curvature of the stomach 

Case 7 A male subject, aged 74 years A soft, yellow, 
submucous, sessile, pjTiform gastric hpoma, the apc’c of 
which extended onto the pyloric ring, was found It was 
attached by a base 3 s cenUmeters long and a centimeters 
wide which were the greatest diameters of the tumor 
It was raised i centimeter above the mucosal surface and 
was coaered by thinned but otherwise normal mucosa 

Case 8 \ female subject, aged 6s j ears A soft, yellow, 
fatty, duodenal polyp, measuring 3 by r by 0 4 centimeters, 
flattened in the proximal and distal duections, was dis 
covered It was attached by a narrow pedicle composed of 
fibrous tissue and normal mucosa to a prominent phea 
arculans at a point t centimeter lateral to the ampulla of 
\ atei It was covered with thinned but othermsc normal 
mucosa 

Case 9 A male subject aged 81 years A small, sub 
mucosal, finely granular, yellowish white duodenal lipoma 
was attached to the free edge of a piica circu{an> 

Case xo A female subject, aged 64 yean Two soft, 
yellow, duodenal hpomata, covered with normal mucosa, 
were found They were situated t centimeter and 3 
centimeters, respectively, below the ampulla of Vater 
on the postenot wall The upper polyp measured » by 
3 S bv 0 4 centimeter and was attache bv a flattened 
prficle, I 5 centimeters broad, to the free edge of a plica 
circulans The lower polyp measured 0 s centimeter in 
diameter, and was similarly attached 

Case iz \ male subject, aged 78 years 'There was a 
duodenal hpoma, measuring 1 4 by i 3 by 0 8 ceniimelet, 
attached by a short pedicle to a puca orculans just below 
the ampulla of Vater 

CtSE li A male subject, aged dr years A hpoma, 8 
by 3 by 4 millimeters, was found (I ig 4) It was situated 
m the first part of the jejunum, and wa^ attached by a 
sho't fibrous pedicle to a piica circulans Occasional 
groups of several fat cells were present m the subraucooal 
layers of the neighboring phes cuculates 

Case 13 \ female subject, aged Oi years TTiere was 

a hpoma of the jejunum, i centimeter m diameter 

Case X4 A woman, aged 37 years, underwent resection 
of the ctecum, ascen^ng colon, part of the transverse 
colon, and 6 centineters of ileum for colitis “I submucous 
Jipona was found 5 centimeters proximal to the ileocwcal 
valve 

Case 15 A male subject, aged sx veats Six submucous 
hpomata were scatters irregularly over 40 centimeters 
of the lower part of the ileum, of which the largest meas 
ured I by I 5 centimeters They were sessile, whether or 
not they were within a plica arculans Associated find 
mgs were multiple subcutaneous hpomata, multiple hpo 
mata of the dura, and abnonnalitics of the hands and 
nails 

Case 16 A male subject, aged 53 years There was a 
submucous, sessile lipoma of the ileum, 8 by 8 by 6 nuHi 
meters 

Case 17 A male subject, aged 43 years A soft, ydlow 
hpoma, measuring 8 by to by la nuiUmeters, was found 
It was attached by a short pedicle in the lower part of the 
jJeum, which was continuous with a poorly developed 
plica circulans There was slight dimpung of the serosa 


opposite the point 0! attachment of the pedicle The 
mucosa was normal 

Case j8 A female subject, aged 48 years A small, 
sessile hpoma of the ciecum, measuring 7 by 7 by 6 milh 
meters, was found 

Casexp a female subject, aged 63 years ^submucous 
hpoma of the cecum, measunng xo by 10 by 4 imJlimeters, 
was found 

Case 30 A male subject, aged 63 years A submucous 
hpoma was situated on the lateral cscal wall, 2 centimeters 
above the level of the ileocaKal valve It measured 4 5 
by t S by 2 centimeters Its long axis was transverse to 
the axis of the bowel, and it was attached bv a base which 
measured 4 centimeters m one diameter and i centimeter 
m another diameter The place of attachment was seen 
on the serosal surface as a yellowish area The muscular 
coat, as previously described, was folded internally, sepa 
fating the mucosa and the surface of the tumor for a short 
distance (Fig s) 

Case 3J A male subject, aged 35 years A hpoma of 
the cecum, i centimeter m diameter, was present 

Case a A male subject, aged 65 years \ yellow, 
lipomatous polyp, which measured x 5 by x bv i centi 
meter, was found It was attached bv a pedicle i centi 
meter in length to a phea semilunans cob, 10 centimeters 
diktat to the ileocjeciu valve 

Case 23 A male subject, aged 65 years A flattened, 
sessile lipoma, mcasunng 15 by 12 by 4 millimeters, was 
found in the ascending colon (Fig 6) Small collections 
of fat cells on the submucosa gave a yellowish tint to the 
mucosa about the lipoma and distal to it for a distance of 
5 to 6 centimeters 

Case 24 A female subject, aged 6 j years The mucosal 
surface of the ascending colon was discolored by a flint 
yellow mottling This was especially pronounced in the 
area surrounding a sessile lipoma, i 5 ly x 5 by o < centi 
meter, that was situated just distal to the tleocscal valve, 

00 the medial wall of the ascending colon The superior 
labium of the fleocacal valve was yellow, was x 2 ctau 
meters thi^, and extended i 5 centimeters into the lumen 
of the bow^el Xficroscopically, beneath the area of yellow 
tinted mucosa there was nch intiltralion of the submucosa 
with fat cells The thic)>.enjng of the supenof labium was 
due to adipose tissue situated almost entirely on the cohe 
side of the infolding atculat muscular fibers 

Case i$ A female subject, aged 65 years A sessile, 
submucous hpoma, measuring i by i by o 4 centimeter, 
was situated 4 centimeters distal to the iteoc®caI valve 
Submucosal infiltration gave a yellowish tint to the 
mucosa, as in Case 16 Tbicienmg of the maism of tie 
ileocscal valve gave the appearance of a nng with a 
smsU os, due to fat deposited both on the ileal and on the 
coUc sides of the infolded circular tibers 

Case 26 A female subject, aged 70 years There was 
thickening of both margins of the ileoc'ccal valve, so that 
the valve appeared as a slit Tbe mucosa was tinted be 
cause of deposits of fat, as in Case 2^, but more marked 
'There were three sessile hpomata, one in the ccccum, x 5 
by 3 by o 4 centimeter, and two in the ascending colon, 

1 S by r 3 by 3 ccntirnetem, and 2 s by 2 by o 5 centimeter 
Five other small lipomata, as well as numerous areas in 
which there was a more marked yellowish tint, with 
underlying small collections of fat, were found {Fig 7) 

Case 27 A male subject, aged st years Fatty thick 
emng of the superior labium of the ileocarcal valve (Fig 8) 
and a submucous hpoma of tbe upper part of tbe sigmoid, 
a cenUmeters in diameter, were found 

Case 28 A male subject, aged Sr years A hpoma in 
the submucosa of the rectum, i centimeter in diameter, 
was pxesent 
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PREVIOUSLY PUBLISHED REPORTS 

Stetten, m 1909, made a comprehensive review 
of the previouslj reported cases and presented 2 
of his own He tabulated the mam points of 
interest m 77 cases m such a satisfactory way 
that it appears superfluous to do more than refer 
the interested reader to his paper for the ab- 
stracts of these cases However, it could not 
be determined with certamtj that the single 
cases each of Marchand, Zum Busch, and Ra>, 
which Stetten included, were not of the sub 
serous variet> , and these are excluded from the 
total series of submucous lipomata White and 
Judd, in 1929, found reports of 13 cases of sub 
mucous gastric lipoma and reported 1 case 
which had occurred recently at The Mayo Clinic 
Three of 13 cases, reports noted in the literature 
by White and Judd, have been included by 
Stetten m his series To their paper the inter 
ested reader is again referred for a resume of 
those cases Careful search has revealed reports 
of eight cases of gastro intestinal lipoma pub 
lished prior to the date of Stetten s paper and 
not included by him and reports of 4 cases of 
gastric lipoma not included by White and Judd 
In addition, 56 cases of intestinal lipoma have 
been reported since 1909 A total scries of 153 
reports of cases of gastro intestinal submucous 
lipoma previously published is made available 
for study by reference to the papers of the 
authors mentioned and to the follow mg abstracts 

In the previous paragraphs, it has been noted 
that of the 77 cases reported bv Stetten, 3 have 
been omitted from this review Certain other 
cases included in other authors senes have not 
been included The cases of Levadma, of Power, 
and of Thorek have been excluded, because the 
tumors were not submucous lipomata Those of 
Treves of Brohl, and of Kasevmeyer have been 
omitted because these authors merely quoted 
reports of cases given by other writers More 
over, the specimens in the Birmingham Museum, 
in the Museum of the Royal College of Sur 
geons, and m the Leeds Museum, mentioned by 
Bland Sutton, and m the London Hospital Mu 
seum, mentioned by Treves, have not been in 
eluded since it was not possible to ascertain that 
those specimens did not belong to cases already 
included 

Case 29 Cnjveilhiers case 1835-1842 The tumor 
was a sessile lipoma about 2 s by 2 by i centimeters 
covered by intact mucous membrane It was situated 
near the pylorus 

Case 30 Brunners case, 1897 The patient was a 
man aged 51 years He experienced severe pain for 5 
days and did not pass faces or flatus There was ab 
dommal distenUon and a bloody mucoid discharge On 


rectal examination a pedunculated tumor was found above 
theanus attached inside of the bowel that was invagioated 
into the rectum At operation the tumor and part of the 
invaginatcd bowel were removed, and the opening was 
clow by suture Colostomy was performed on the follow 
mg day Later, the opening made at colostomy was 
closed The diagnosis was submucous hpoma Cure was 
effected 

Case 31 Carrey case 1898 (bnelly desenbed by 
Mattes 1909) The patient was a women aged 75 years 
Abdominal pain had lasted 8 days before diarrhcra with 
out blood appeared and continued for 3 weeks Anorexia 
and emaaation followed A kidney shaped tumor was 
found near the umbilicus at the left end of which a small, 
half ball shaped tumor could be distinguished Laparotomy 
disclosed chronic ileocolic intussusception, and a tumor at 
the kft end of the intussusception The intussusception 
was reduced and 12 centimeters of the intussusceptum 
was resected A submucous lipoma about 2 5 centimeten 
in diameter was found 2 centimeters from the ileocaxal 
valve Cure was eflcctrd 

Case 32 Haasler s case 1902 The patient was a man 
aged as years He had had belching and heartburn lor 
years Three months before operation severe umbilical 
pam and diarrhcra had occurred for 1 day Since then 
colicky pain had been increased m seventy by food 
Kigidity and tenderness in the umbilical region were 
noted The patient had vomited a days before admission 
\ tumor near the umbilicus which was tender oa palpa 
tion moved to and fro with re*piration Paia and dur 
thiza with blood and mucus in the stool, persisted At 
taparotamy intussusception of the transvene colon and 
numerous adhesions were found Kesection was per 
formed with anastomosis by the Murphybutton \t the 
apex of the intussusception was a submucous Lpoma 
attached bv a broad pedicle and covered by gangrenous 
mucosa Ihe patient recovered 

Case 33 Lorenz case 1906 The patient was a man 
aged5$>ears Abdominalpain s>7nptoms of obstruction 
and loss of weight were complained of A sausage shaped 
mass extending across the upper part of the abdomen 
which hardened under palpation and a tender tumor 
5 centimeters m diameter at the left end of this mass 
were palpated Laparotomy disclosed invagination of 
the ileum caxum and ascending colon The intussuscep- 
tion was reduced A pedunculated submucous lipoma 
about s centimeters in diameter covered bv ulcerated 
mucous membrane and attached to the lateral cxcal wall 
t>pr* 05 ite the ileocjccal valve wasremoved Curefollowed 

Case 34 D Estes case 1906 The patient was a man 
eged 54 years Two months previously intense pain had 
occurred m the right lower quadrant of the abdomen 
lasting 3 hours The pain had recurred at irregular inter 
valsfor 2 weeks it was of short duration and was followed 
by altemaling constipation and diarrhcra A tumor was 
palpated in the nght side of the atidomen^ it moved with 
respiration It appeared smooth and ovoid Us long axis 
running from above and to the right downward to the 
left The siee of the tumor between attacks was about 
3 by 5 centimeters it was larger during attacks, and 
tender Active peristaltic movements progressed from 
the tumor to the left The colon was incised at the hepatic 
flexure A pear shaped submucous Lpoma inserted by a 
broad bore and covered by ulcerated mucosa and the 
involved segment were removed The patient recovered 

Case 35 Mattes case 1909 The patient was a man, 
aged i6 jcirs Constipation alternating with bloody 
diairhrea and pain in the lower part of the abdomen had 
been present for 3 weeks I or 4 days a pedunculated 
tumor about 4 by 6 centimeters appeared through the 
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anus repeatedly after replacement Gas did not pass by 
rectum The abdomen was distended At laparotomy, 
intussusception of the sigmoid into the rectum and a pal 
pable tumor in the sigmoid were found The mtussuscep 
tion was reduced A pedunculated, partly necrotic, 
submucous lipoma, covered by necrotic membrane and 
14 centimeters of bowel were resected The patient died 
Case 36 Francini’s case, 1909 The patient was a 
man, aged 55 years A diagnosis was made of carcinoma 
of the stomach mth Ijmphatic m\ohement Gastro 
enterostomy and resection of two small submucous lipo 
mata of the jejunum was earned out The jejunal wall 
was hj’pertrophied A similar nodule was not resected 
The end results were not given 
Case 37 Westbrook’s ca«e, 1910 The patient was a 
woman, aged 34 j ears For i > ear she had had attacks of 
epigastnc cramping pam, combined with sj mptoms sup 
posed to onginate m the stomach The pain was lessened 
by gastric lavage One month previous to operation, 
severe abdominal cramping radiating from the right to 
the median line, loose bowels in place of constipation, 
bloating, and flatulence had gradually developed A 
mass, about 6 bj 5 by s centimeters, was found to the 
right and on a level with the umbilicus The mass shifted 
to the left of the median line when the patient was lying 
on the left side Laparotomy disclosed a dilated, thick 
ened, and inflamed ascending colon which enclosed an 
egg shaped tumor 5 centimeters above the ciecum The 
mucosa of the colon was ulcerated Resection of the 
caecum and ascending colon was earned out Side to side 
anastomosis was performed, and a lipoma attached to the 
mesenteric border b> a pedicle half the length of the 
tumor was removed Recovery was effected 
Case 38 Finney’s case (reported b> Wharton, 1911) 
The patient was a man, aged 33 years Five weeks before 
operation he had had a sudden attack of abdominal pam, 
followed by a blood streaked stool Frequent attacks of 
left sided pam occurred during the remainder of the day 
An mdefloite mass was palpable The patient bad had 
similar attacks 4 and 3 weeks before operation For 3 
Weeks he had had pain in the back and rectum Pam was 
elicited on pressure and muscular rigidity was found in 
the left part of the abdomen Laparotomv di:»closed a 
mass about 6 by 5 by 5 centimeters, just below the splenic 
flexure A portion of the wall above the tumor was m 
vagmated The mucosa was gangrenous and ulcerated 
A lipoma about 4 by 3 by 3 centimeters, which was some- 
what pedunculated and attached to the mesenteric border, 
was resected Recovery was effected 
Case 39 Ehrlich s case, 1910 A woman, aged 62 
years complained of constipation for a period of 6 months 
Eight days before operation severe pam of the lower 
portion of the abdomen developed This was preceded by 
diarrhcea and a sense of incomplete evacuation, of several 
days’ duration The pam was more intense on the right 
side The patient had been v omitmg Small liquid stools 
persisted, one stool contained blood Gas was passed 
Muscular rigidity and tenderness were more marked on 
the right side of the abdomen There was a firm, tender 
mass, about 6 centimeters in diameter, m the right lower 
quadrant of the abdomen Laparotomy disclosed a firm 
sausage shaped submucous lipoma, about 5 by 2 centi 
meters, attached by a broad ba«e 15 centimeters 9iad to 
the ileocEcal valve The serosa was dimpled opposite the 
attachment of the tumor Ileocolostoray with resection 
of 30 centimeters of the ileum, was performed The 
patient recovered 

Case 40 Petit and Malapert’s case, 1912 The patient 
was a woman, aged 32 years Duration of the symptoms 
was not given A blood stamed mucoid discharge per 


ststed, the patient complained of obstinate constipation 
with frequent desire to defecate, and tenesmus There 
was protrusion of a tumor from the anus Examination 
disclosed a bnght red, firm, movable tumor, about 4 by 
3 by 3 centimeters situated a few centimeters abov e the 
anus which was attached above to the mucosa of the 
mtussuscepted bowel by a thick long pedicle The lipoma 
wras covert by ulcerated mucous membrane The pedicle 
of the tumor was ligated and cauterized Reduction of 
the intussusception was accomplished 

Case 41 Fantino’s case, 1912 The patient was i man, 
aged 37 years Three days before operation severe ab 
donunal pain followed by symptoms of occlusion developed 
The abdomen was tympanitii. A few feeble intestinal 
contractions were noted There was an enormously dis 
tended loop in the lower part of the abdomen Torsion of 
the sigmoid, with displacement across the abdomen was 
diagnosed At laparotomy , d dation of the upper part of 
the colon and intussusception of the transverse into the 
descending colon were found Reduction of the mtussus 
ception was performed The colon was incised and a 
pedunculated submucous lipoma which was attached to 
the wall of the transverse colon was removed Coloatomy 
was performed The patient died 

Case 42 Rinaldoscase 1912 The patient was a man, 
aged 45 years Twelve hours before examination, he 
etpetiencw a sudden attack of abdominal pain, followed 
by a violent movement of the bowel, vomiting and hic 
cough The abdomen was istended, rigid and tender 
•\ cylindrical firm, elastic tumor, 8 to le centimeters in 
diameter, extended v ertically across the abdomen Opera 
tioD disclosed setosanguinous fluid m the abdomen There 
was intussusception of 80 centimeters of the small bowel 
215 centimeters of the bowel was resected, and a sub- 
serous and submucous hpoma about 4 by 3 by 3 centi 
meters at the apex of the area of intussuscepted bowel, 
was removed Cure was effected 
Case 43 Hengstenberg s case, 19*3 A woman aged 
21 years, complained of abdominal pain, with tenderness 
over the ciecum Appendectomy was performed for a 
perforating appendix At operation appendices epiploics 
up to about 10 centimeters m diameter, and numerous 
submucous lipomata from 2 to 4 centimeters in diameter 
some of which were continuous with the subserous tumors 
and fatty tumors m the perirectal tissues, were found 
Thirty seven centimeters of the descending colon and 
sigmoid were resected The patient died 
Case 44 Giorgi s case, 1912 A woman, aged 18 years, 
complamed of recurring attacks of severe pam of the 
right lower quadrant of the abdomen radiating over the 
aMomen of a year’s duration The pam was accom 
panted by nausea, vomiting and diarrhcea Enterorrhagia 
occurred during the flrst attack only A palpable tumor 
was situated to the right of the umbilicus It was cylm 
dneal, about 8 centimeters m diameter and had a lobu 
lated surface The tumor was movable on respiration 
and by palpation Diagnosis of chronic ileocecal intus 
susception was made Laparotomy disclosed mtussuscep 
tion, reduction was impossible Ileocolostomy was per 
formed, with resection of a short section of the ascending 
colon, cjecum and intussuscepted portion of the ileum A 
submucous lobulated lipoma, about 5 by 3 by 3 centi 
meters, implanted into the ileal wall by a broad base and 
covered by normal mucosa, was removed The ternima 
tion in this case was not stated 
Case 45 Goodalls case, 1912 The patient was a 
man aged 49 years He complamed of recurring attacks, 
of years’ duration of intermittent cramping of the 
tipper part of the abdomen The crampmg radiated to 
the left hypochondrium, and was reheved after 3 or 4 
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hours by movement of the bowel or by kseadmg of a 
tumor which appeared m either the nght or left side of 
the upper part of the abdomen This caused disappearance 
of the tumor and a rumbling gurgling sound At lanarot 
omy intussusception of 15 centimeters of ileum was found 
Resection of a pedunculated lipoma nearf> filling the 
cavity of intussusception, was performed Recovery was 
effected 

CASC46 Randisiscase 191J The patient was a roan, 
aged 65 years Daily, for j 8 months he had vomited 15 
minutes after eating lie complained of vague epigastric 
pain emaciation and lately mental confusion Kcsection 
of a portion of the stomach including a tnangular pns 
matic jeilow submucous lipoma a centimeters above 
and partially obstructing the pylorus, was performed 
Cure was effected 

Case 47 Collins case iprj Thepatient was a woman 
aged 50 years For a or 3 days a weeks previous to « 
ammation she had had attacks of pain in the right lower 
quadrant of the abdomen several times daily, accompanied 
by nausea and vomiting Following this attack, there had 
been a blood stained mucoid discharge four or five times 
a day Deamination revealed a fired oblong massl>'ing 
obliquely in the left lower part of the abdomen Lapa 
rotomy disclosed intussusception Reduction of the intus- 
susception was accomplished A solid round pcduncu 
lated lipoma s centimeters in diameter attachra to the 
inner wall of the excum was removed Recovery was 
effected 

Case 48 Andr^es case 1913, (also llohmeiers case 
Z913) The patient was a woman, aged fid >ears She had 
had recurring attacks of cramping of the tower part of 
the abdomen vomiting and constipation, of 5 weeks 
duration The abdominal wall was tense and painful on 
pressure Peristalsis and a tumor in the nght portion of 
the abdomen were present Laparotomy discIcMd lotus 
susception of so centimeters of ileum into the colon 
Resection was performed with side to side anastomosis 
A submucous lipoma, about t 5 centimeters in diameter, 
attached to the apex of the region of intussusception was 
removed There was some inflammatory reaction in the 
tumor Recovery was effected 

Case 49 Cicalas ease 1913 The patient was a 
woman aged 59 years She had had an intense burning 
sensation in the hypochondrium after meals later, par 
OTjsmal pain and a swelling near the umbilicus which 
increased in size after ingestion of food had developed 
A soft elastic cylindrical movable tumor, tender only on 
firm palpation was found Laparotomy disclosed inlus 
susception of the excum into the transverse colon The 
intussusception was reduced A soft elasth., yellow, 
submucous lipoma of the excum about 8 centimeters in 
diameter was removed by two lozenge shaped incisions 
Recovery was effected 

Case 50 Tromps case 1915 The patient was a 
woman aged 3* years She had had recurring attacks of 
gall stone colic for 4 years during this time she bad had 
five attacks of generalucd abdominal pain with symptoms 
of obstruction Examination revealed an oblong smooth 
tender mass about 10 centimeters in diameter attached 
to an enlarged liver and a smaller tumor in the right 
lower quadrant of the abdomen, which had disappeared 
by the following day Laparotomy disclosed hydrops of 
the gall bladder Cholecystectomy was performed 
Twenty days after operation there was recurrence of the 
obstructive symptoms and a tumor in the right lower 
quadrant of the abdomen Laparotomy revealed intus 
susception of the ileum into the excum the apex was in 
the transverse colon Reduction was effected until the 
apex was in the ascending colon Resection and ileo 


colostomy were performed A submucous lipoma covered 
1^ ulcerated mucous membrane 4 centimeters in diameter 
situated 30 centimeters above the ilcocxcal valve and 
attached by a pedicle 8 centimeters long and 3 centi 
meters thick, was removed Recovery was effectwl 
Case s* Ilarngan s case 1916 The patient was a 
man aged 50 years For a weeks he had had sharp 
cramp like pains in the epigastrium radiating to the 
right lower quadrant of the abdomen, occurring two or 
three tunes a day at the onset, and increasing until they 
occurred every 30 minutes and were accompanied by 
votmUng when the patient was admitted to the hospital 
examination disclosed distention and a tender mass in 
the right lower quadrant of the aMomen Leucocytes 
numbered 14600 in each cubic millimeter of blood 85 
pet cent of which were polymorphonuclear leucocytes 
The temperature was loo degrees F At laparotomy 
ileocxcal intussusception was reduced The bowel was 
incised 75 centimeters from the ilcocxcal valve and a 
soft submucous pedunculated lipoma 65 by 6 s centi 
meters which was attache<l at the mesenteric border was 
removed Kecoveiy was effected 
Case 53 Kelleriscase ipiy Thepatient was a man 
aged46 years He gave a 6 months history of aUtoTninal 
cramping which was most marked [n the epigastnc 
region constipation and loss of weight of ao pounds A 
tumor was palpable in the nght side of the abdomen At 
laparotomy, the excum ascending colon and a portion 
of Ibe ileum we/eresecled Deocoloslomy wasper/ormed 
A spheroidal sessile lipoma of the esreum 3 centimeters 
in diameter and covered by necrotic mucosa was removed 
Case s8 Lewisohns case, 191S The patient was a 
woman aged 50 years For t months she had had short 
attacks of severe intermittent nght atidominal pain with 
abdominal distention between attacks There was no 
blood in the stools A round movable nodular mass at 
the level and to the right of the umbilicus was palpated 
Roentgen ray examination disclosed a tumor protruding 
into Ibe ascending colon At laparotomy, resection and 
lateral anastomosis were performed A pendulous lipoma 
about 5 centimeters fn diameter, on the inner watt of (he 
ascending colon was removed The base of the tumor 
was soft the distal portion was hard nodular and gan 
grenous Recovery was effected 

Case $4 Nigsls case 1918 The patient was a man 
aged SS years AIwut i month before operation there 
was onset of pam which at first was mild inconstant 
and situated at the left of the umbilicus and accompanied 
by constipation later the pain increased the stools be 
came small and diarrhera developed A tumor about 6 
centimeters in diameter, somewhat spindle shaped, mov 
able smooth and of firm elastic consistence was pal 
pated At bparotomy a portion of the descending colon 
just below the splenic flexure was resected and an end to- 
end anastomosis was performed A submucous lipoma 
covered by normal mucous membrane and attached by a 
short thin pedicle to the lateral wall of the bowel was 
removed There was dimpling of the serosa opposite the 
pomtofaltachmcntof thcpcdicle Recovery waseffected 
Case 53 Landauers case, 1919 The patient was a 
man aged S9 years Seventeen months previous to 
examination, he had had anorexia constipation, vomit 
mg and a sensation of pressure for 2 months These 
aymptoms had recurred p months later He had been un 
able to work thereafter An indefinite tumor, about 3 
centimeters in diameter alxive the umbilicus was pal 
pated Laparotomy disclosed intussusception with a 
mushroom shaped lipoma, s byj centimeters attached by 
a broad pedicle in the aKcndmg colon and enucleated ex 
tramucosally Recovery was effected 
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Case 56 Brouwer’s case, igar The patient was a 
man, aged 45 >ears He gave a history of chronic inter 
mittent ileus for a period of 4 jears Examination dis 
closed a cylmdncal tumor m the ileocafcal region the 
site, size, and consistence of which •varied considerably 
At laparotomy, the ileocajcal ^alve and 10 centimeters of 
ileum was resected A peduncubted hpoma, about 2 
centimeters in diameter, attached to the ileocacal valve, 
was removed Results were not given 

Case 57 Schneller’s case, rgzo The subject was a 
man, aged 55 years, whose death was the result of pul 
monary tuberculosis Nmety submucous lipomata, vary 
ing from a very small size to r 5 centimeters in diam eter 
some of which were pedunculated and some sessile, and 
covered by normal mucous membrane, were distributed 
through 120 centimeters of bowel, starting at a point 20 
centuneters below the duodenum 

Case 58 Compton’s case, ig20 The patient was a 
woman, aged 30 years Constipation had persisted for 
many >ears Exaimnation revealed a hpoma m the fold 
of the ileocscal valve, passage from ileum to the 
CECum was through a nng of fat covered by attenuated 
mucous membrane Excision of the cscum was performed 
Cure was effected 

Case 59 Greenwood s case (reported by Blond Sutton, 
igao) The patient was a woman, aged 3t jears Open 
bon revealed a lipoma 4 centimetcts in diameter, covered 
with ulcerated mucous membrane and attached by a 
short pedicle m the ascending colon The cscum and 
adjacent colon were resected 

Case 60 Balgarme’s case, tgso The pauent was a 
woman, aged 68 years She bad bad life long consbpabon 
For 3 jears she had bad abdominal pom and increased 
constipation and had lost 33 pounds m weight She com 
pbmed of pain and vomitmg At laparotomy, intussus 
cepboQ of the small bowel was reducM The waU of the 
bowel was incised over a peduncubted hpoma, about s 
centuneters in diameter, and the tumor was removred 
The involved poition of the bowel was resected and an 
end to-end anastomosis was performed Cure was effected 

Case 61 Labey’s case, 1920 The patient was a 
woman, aged 46 years She had had three attacks of ab- 
donunalpam, with mucoid evacuabons, in theUst 4 years 
At the time of exa minabon, an attadc was of 12 days' 
duraUon Colicky pain with obstinate consbpation and 
melsna persisted Roentgenograms disclosed obstrucUon 
in the middle part of the transverse colon At bparotomy, 
a movable tumor, about 6 centimeters in diameter, in the 
superior part of the ascending colon, was found, the 
transverse colon was distended Cscostomy was per- 
formed Twenty seven days after operabon, inosion of 
the intestme was done A submucous hpoma, about 4 by 
3 by 3 centimeters, attached by a broad base and covered 
by ulcerated mucous membrane was excised Recovery 
was effected 

Case 62 Longo’s case, 1920 The pabent was a woman, 
aged 47 years Forty seven days previous to examination, 
right abdoniinal, coheky and intermittent pain, developing 
slowly after meals had been present Later, vomiting 
and marked constipation developed There was a mass 
in the ileocacal region Cholecystectomy for cholecystitis 
was performed The crecum was incised, and a submucous 
hpoma, about 5 centimeters m diameter, and covered by 
hypeKBmic, thm, eroded mucosa, was removed Cure 
was effected 

Case 63 Kothney’s case, 1919 The pabent was aged 
43 years For 3 months the pabent had had a cramp-like 
abdominal pain appeanng 1 to lyi hours after meals, and 
reaching its greatest seventy 2 to 2}i hours after meab 
The pain was less mtense if the bowels were loose There 


was loss of weight A tumor, about 10 centimeters in 
diameter, was found m the left lower quadrant of the 
abdomen After taking a purgative the pabent passed a 
hpoma 14 by 8 by 9 centimeters, covered vnth blood and 
mucus An area, 10 by 5 centimeters denuded of mucosa, 
which elsewhere was charactensbc of the mucosa of the 
large bowel, was observed Cure was effected 

Case 64 Odelberg’s case, 1921 The pabent was a man 
aged 48 years Fifteen days before operabon, chilliness 
malaise, and diarrhoea had developed The day before 
operabon, pam m the ngbt porbon of the abdomen, 
vomitmg, consbpation, distenbon, and generalized ab- 
donuoal tenderness had developed There vras muscle 
spasm of the ngbt flank An enema returned blood 
stamed At laparotomy intussuscepbon was found The 
ileum, cecum and ascending colon were resected and an 
end to-end anastomosis was performed A submucous, 
pedunculated lipoma, 4 by 2 5 by 2 cenbmeters, was 
attached 30 centimeters above the valve Recovery was 
effected 

Case 6 s Odelbergs case, rgir The pabent was a 
woman, aged 61 years For the last 7 years, she had had 
violent attacks of right abdominal pain, accompamed fay 
vomiting and diarrhcea At laparotomy an I'eal mtus 
suscepbon, about 30 centimeters, was r^uced Reseebon 
was performed, and an end to-end anastomosis was done 
A yellow, elastic submucous hpoma, 7 5 by 3 S cenb 
meters, protruded 1 5 cenbmeters externally The “crosa 
was Lhidtened over the tumor (submucous and subserous) 
Recovery was effected 

Case 66 Odelberg's case 1921 (museum specimen) 
The tumors were three submucous, pedunculated jipo 
mata of the jejunum, about 1 5 centimeters m dumeter 

Case 67 CMelberg’s case, 1921 (museum specimen) 
The tumor was a submucous jejunal fibrohpoma, about 

2 by 1 by 0 5 centimeter, with a pedicle 4 centimeters 
lOM 

Case 68 Odelberg’s case (necropsy record), 192: A 
hpoma about 3 5 by 2 by i centimeter, was attached to a 
diffusely fibrous and thickened mesosigmoid by a twisted 
pedicle Four pedunculated lipomata vaiying in size from 

3 by I by o s centimeter to 2 j by 2 by 1 centimeter, were 
attached to the omentum There was also a pedunculated 
hpoma, about i 5 centimeters m diameter, of the mesen 
tery of the lower porbon of the ileum, and a subpentoneal 
hpoma in the middle porbon of the small intestine bulging 
as much inside the lumen as outside It was stated that 
the latter tumor was defimtely submucous 

Case 69 Dunet’s case, 1921 A small submucous 
hpoma of the fourth part of the duodenum was encountered 
at necropsy m a case m which the pabent had di^ of 
pulmonary tuberculosis Symptoms of tumor had not 
been present 

Case 70 Rmaldo’s case, 19:2 The pabent was a 
man, agrf 51 years He had had recurrent attacks of 
consbpabon for years Dunog the last month at each 
evacuaboQ, protrusion of a bleedmg, hard growth through 
the anus had occurred It was replaceable by the fingers 
Following physical effort, protrusion agam occurred, and 
the growth could not be replaced iSter, the intestine 
come through the anus causing intense pam and v omiting 
A spheroid^, pedunculated tumor in the cylinder of the 
prolapsed and intussuscepted intestine was found at 
operabon, exbrpabon of a submucous hpoma was per- 
formed Laparotomy disclosed necrosis of the sigmoid 
Reseebon and end to-end anastomosis were done Cure 
was effected 

Case 71 Forster’s case, 1921 The pabent vras a 
woman aged 39 years For the last xo years, she had 
had inaeasingly frequent lower abdominal cramps For 
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23 weeks there had been vomiting visible penstalsi* 
and an intermittently appearing tumor about 8 centi 
meters in diameter below the umbilicus Laparotomy 
disclosed a tumor about 10 centimeters m diameter in 
the transverse colon Ileocolostomy was performed 
Twenty seven davs later resection of 30 centimeters of 
colon was done and a submucous lipoma covered b> 
normal mucosa was removed Recovery was effected 
Case 72 Fonterscase 1021 The patient was a man 
aged 4S years He had always suffered from abdominal 
pain and distention There had been a sudden onset of 
generaliz»d severe abdominal pain accompanied by dis 
tention and vomiting Flatus was not pas ed A diagnosis 
of invagination or obstruction by a band of adhesions and 
ileus was made Laparotomy disclosed invagination of 
the ileum into the ascending colon Disinv agination was 
done and a smooth lipoma 3 by 2 by 1 centimeter 30 
centimeters proximal to the ileocxcal valve at a point of 
mesenteiy attachment was excised The muscular bver 
was absent A tumor protruded into and external to the 
lumen of the bowel It was both submucous and sub 
serous and there was infUtratioa with leucocytes and 
erythrocytes Cure was effected 

Case 73 Derogue and Derogue a case 1024 The 
patient was a woman aged 30 years For 6 years there 
had been intermittent abdominal pain worse on the left 
ide and severe enough for the patient to remain in bed 
Forty two days before examination she had had severe 
attacks of ileal pain usually in the right side but «ome 
times in the left side Morphine was necessary Laparot 
otny disclosed appendicitis and a vascular cxcum Appen 
dectomy was performed A lipoma about y centimeters 
m diameter covered by normal mucous membrane and 
attached posteriorly near the appendiceal oniice by a 
base about 3 centimeters in diameter was found in the 
czeum and was removed by svctionmi, the base of the 
implantation Cure was effected 
Case 74 Carluccis case 1921 The patient was a 
woman aged 43 years She had had progressively more 
sev ere attacks of abdominal pain durms the last 3 months, 
which occurred every 4 to 7 days the Pain was more 
severe in the right lower quadrant of the abdomen bsted 
20 hours and was relieved by movement of the bowel 
Nausea and at the last f* alvomitin" occurred Dlood 
was found in the stool There was moderate abdominal 
distention Ileus was present At operation intussuscep 
tion of the transverse colon into the sigmoid was found 
Free fluid was present Re ecCion and side to side anas 
tomosis were performed andapedunculated encapsulated 
lobulated bpoma 9 by 8 centimeters attached to the 
apes of the region of intussu cepuon was removed Death 
resulted 

Case 75 Carluccis case 1921 The patient was a 
man aged 53 years During the last month he had had 
four or five attacks of umbdical pain daily, which bsted 
4 to 5 seconds F xamination disclosed an oblong mass 
in the left portion of the abdomen Slood was present in 
the Stools \t operation the cicum and ilram were 
resected and end to side anastomosis was performed An 
encapsulated nodular submucous lipoma covered with 
mucous membrane attached by a fibrous pedicle 3 centi 
meters long to the mesenienc border of the ileum and 
extending through the ileocscalvalvemto the cxcum was 
removed Cure was effected 
Case 76 Chilier and Dunet s case (13 14) 1921 The 
patient was a man ag<*d 46 years live days previous to 
examination severe pain had occurred in the left lower 
quadrant of the abdomen and symptoms of acute obstruc 
tion were present A diagnosis of volvulus of the sigmoid 
was made Operation disclosed a distended and hyper 


trophied sigraoid the result of adhesions There was an 
intussusception in the descending colon just below the 
splenic llctute The colon was incised, and a pedicle of 
a submucous lipoma about s by 3 by 3 centimeters was 
amputated 1 here was necrosis of the mucosa at the free 
end of the tumor The termination was not stated 
Case 77 Vaccariscave igi3 The patient was a man 
aged 63 years Four days before examination intermit 
tent cverc pun of the right lower portion of the ab- 
domen had occurred The pain radiated over the entire 
abdomen especially to the umbilicus and was accom 
pamed by nausea vomiting and later hiccough Two 
liquid stools were passed soon after onset of the pain but 
no further passage of farces or gas occurred There was 
slight distention moJtrate rigidity, and tenderness \t 
laparotomy, ileal intussusception was found Ileocolos 
tom) and resection of a pedunculated submucous lipoma 
about 3 centimeters in diameter covered by necrotic 
mucous membrane and attached near the apex of the 
intussusception was performed On the external surface 
was found a small bilobate subscrous lipoma at the 
point of attachment of the peduncle of the submucous 
lipoma and near the insertion of the mesentery The 
muscle byers were intact separating the points of origin 
of the pedicles General peritonitis and death followrf 
Case 78 Degeners case J9*S The patient was a 
man For 8 years at long intervals blood had been 
present m the stools \t operation a submucous bpoma 
4 by 3 by I centimeter was found in the duodenum \ 
scar at the apex of the tumor was assumed to be the site 
of healed uhcration and the source of bleeding 
Case 79 \erger and Ma«sivs case 1922 llie subject 
wasawonian aged58>ears Dunng the bst month she 
had had anorexia nausea and diarrhoea Free hyxlro 
chloric acid was absent There wax irregubrity of the 
contour of the upper part of the pylorus Necropsy re 
veated cirrhosis of the liver and prol^bty early carcinoma 
at the pylorus also a submucous sessile bpoma about 
ts centimeters m diameter on the greater curvature of 
the stomach s centimeters abov e the polorus, 

CvseSo Nishsca&c 1924 The patient was a woman 
aged 61 years Six months nrcviaus to examination she 
had had an attack of diarrncea followed bv attacks of 
abdominal pain and severe constipation One week pre- 
mousK severe colickv pain and vomiting had oTurred. 
Tenderness and rigidity were present in the ri„ht lower 
quadrant of the abdomen \l operation, the appendix 
was found to be thickened but not inflamed the cxcum 
felt like a mass of worms When it was incised a sub 
mucous lipoma measuring 10 by 6 25 centimeters pro- 
jcclmg from the posterior wall was shelled out Cure 
was effected 

Lasi Sr Kautmann s case 1921 The subiect was a 
woman agedyayears Necropsv revealed a pedunculated 
lipoma of the transverse colon 

Case 81 kaufmann a cast 1922 The subject was a 

woman a^edflayears Necropsy revealed a pedunculated 

lipoma of the ascending colon 

Case 83 Dittrich s cast 1924 \ specimen was pre 

sented of a submucous lipoma of the ascending colon 
causing intussusception and chronic ileus Kcsection of 
the aAxndmg and transverse colon had been performed 
in Kuitner s clinic Recovery was effected 
Case 84 Vogclers case 1924 The patient was a 
woman aged 67 years She had had constipation foe 
many years Recentlv it had become severe and was 
accomjxinicd by a sense of obstruction and severe pain 
with movements of the bowel Two days before adnus 
Sion severe pain and vomiting had occurred I roctoscopic 
cxammation revealed an obstruction and a movable. 
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bluish red, tender tumor, about lo centimeters m diam 
eter, which bled easily and was situated above the anus 
A diagnosis was made of torsion of the pedicle of the 
tumor Four da>s later the tumor was passed spon 
taneously It was a grayish, infarcted, necrotic, hsemor 
rhagic fibrolipoma 

Case 85 Partsch’s case, 1924 The patient was a man, 
aged 59 jears Three months previoudy, there had been 
an extrusion of a round lump from the anus by forceful 
action of the bowel Spontaneous replacement had oc 
curred Ten days previously, there had been reappearance 
of the tumor It was irreduable Stools were thm and 
their passage was painful Eramination disclosed a dark 
brown, firm, nodular, encrusted, and dry tumor, about lo 
centimeters in diameter, which smelled foul and was 
attached by a pedicle 8 centimeters above the anus on the 
right lateral wall The tumor was drawn out the pedicle 
was bgated and cut by cautery Cure was effected 
Case 86 Staemmlers case, 1924 The subject was a 
man, aged 40 years A submucous peduncuhfted hpoma 
of the duodenum, attached near the papilla of Vater, was 
found There was a second lipoma, attached to the free 
border of a fold of the mucosa, situated o 75 centimeter 
from the first lipoma 

Case 87 Swanson’s case 1924 The patient was a 
man, aged 59 years He had had epigastric pain of 9 
months duration The pam shifted to the right or left 
hypochondnum At first it was dull, later it was acute and 
stabbing A movable tumor was noted 2 months previ 
ously There was relief of pain with disappearance of the 
tumor Laparotomy disclosed xo centimeters of ileum 
invagmated through the ileocscal valve, there was in 
vagmation of the valve, ileum and cscum mio the ascend 
mg colon Reduction of the mv agination was accomplished, 
and a submucous fibrolipoma, 3 7 by 4 a centimeters, at 
tached by a 2 centimeter circular base on the antimesen 
teric border, was resected, and end to end anastomosis 
was performed Recovery was effected 
Case 88 BeU' case, 1925 The sex and age of the 
patient were not given A presumptive diagnosis was 
made of partial ileus from adhesions At laparotomy, the 
c£cum and ascending colon were resected, and a sub 
mucous hpoma, about 8 centimeters in diameter, of tbe 
ascending colon, was removed An uneventful con 
valescence followed 

Case 8g Tanasescu and Barbiban’s case, 1926 The 
patient was a man, aged 54 years He had had constipa 
tion alternating with diarrhoea, flatulence and distress 
after meals over a long period of years There bad been 
recurring attacks of umbilical pain and passage of gas, 
but no fjEces Examination disclosed visible peristabis 
and a rounded, firm, elongated mass appearing and dis 
appearing Roentgen ray examination, 6 hours after a 
banum meal, revealed the colon filled to the sigmoid, tbe 
proximal portion of the transverse colon was narrowed 
and had an irregularly dentated border At operation 
intussusception of the transverse colon was found Disin 
vagmation resection of a movable tumor, and end to end 
anastomosis were performed A submucous hpoma, about 
10 centimeters m diameter, soft and lobulated attached 
at the mesocolic border by a base 4 by 6 centimeters and 
covered with normal mucosa except for a small, ulcerated 
area, was removed Cure was effected 
Case 90 Viannay’s case 1926 The patient was a 
woman, aged 38 years She had had rectal bleeding for 
4 months, with recurrent expulsion from the anus of a 
round tumor, about 4 centimeters in diameter For a 
months tenesmus and a frequent desue to defxcate had 
been present At laparotomy, intussusception of the 
sigmoid mto the rectum was reduced The sigmoid was 


mased and submucous enucleation of a solid, non peduncu 
lated submucous lipoma was performed Cure was effected 

Case 91 Heinonen’s case 1926 The patient was a 
woman, aged 35 years She had had pain and diarrhoea 
for 6 weeks Later, vomitmg and abdominal distention 
and tenderness had developed At laparotomy, dism 
vagmation of 8 centimeters of intussusception was per 
formed A round, firm, submucous hpoma, 3 2 by 3 by 
2 5 centimeters, attached at the mesenteric border by a 
pMicle 2 5 centimeters long, was e-xased 

Case 92 Latouche’s case, 2926 The patient was a 
man, aged 38 years He had had recurnng attacks of 
diarrhoea and vomiting Three days previous to admis 
Sion, he had had generalized paroxysmal abdominal pain 
and vomitmg which required morphine There had been 
no flatus or movement of the bowel A diagnosis was 
made of a ruptured appendix Laparotomy disclosed free 
fluid in the peritoneal cavity The appendix was normal 
The ciEcum was grayish green Non reducible ileocscal 
intussusception was found Lateral entero anastomosis and 
resection was performed A pedunculated, rounded, ne 
erotic tumor, about 4 by 3 by 3 centimeters, at the apex 
of the intussusception, was found It was composed 
largely of fat containing areas of connective tissue poly 
morphonuclear leucocytes, and biemorrhage, and was 
prokibly a fibrolipoma Death resulted from embohsm 

Case 93 Weicker s case, 1928 The patient was a man, 
aged 60 years He had had pain on pressure in the left 
side of the epigastrium, which was worse when the stomach 
was empty There had been occasional vonuting and 
diarrbcca A test meal showed absence of blood and free 
hydrochloric acid Roentgen ray examination disclosed a 
tumor of the greater curv ature At operation, the stomach 
was incised and a spherical, sessile, submucous hpoma, 
about 8 centimeters m diameter, on the middle third of 
the postenor wall near the greater curvature, was extir 
patea Cure was effected 

Case 94 Douglas’ case, 1926 The patient was a 
woman, aged 41 years She had had pain m the lower 
portion of the abdomen, constipation, and intermittent 
abdominal distention There was a mass m the left 
inguinal region A filling defect in the sigmoid was present 
Sixteen centimeters of the sigmoid was resected, and 
end to end anastomosis was performed The tumor was 
a submucous hpoma, the mucosa was ulcerated Cure was 
effected 

Case 95 Polak’s case, 1928 The patient was a woman, 
aged 43 years She had had severe abdominal pam 3 
weeks previous to admission Intermittent pam and 
vomitmg had persisted Ten to 12 centimeters of the 
ileum was invagmated 50 to 60 centimeters above tbe 
ileocscal valve Dismvagination was accomplished, and 
a submucous iipoma, about 2 centimeters in diameter, 
attached by a thick pedicle to the antimesentenc border, 
was extirpated Recovery was effected 

Case 96 Polak’s case, 1928 The patient was a woman, 
aged 47 years She complamed of colicky pam of the 
right portion of the abdomen A movable tumor was 
present The cfficum and ascending colon were resected 
and ileocolostomy was performed A pedunculated hpoma, 
about 8 centuneters in diameter, covered by necrotic 
mucous membrane, and attached to the hypertrophied 
wall of the ascending colon, was removed Recovery was 
effected 

GENERAL COAimiNT ON THE ONE HUNDRED AND 

riGHTY-ONE CASES KNOWN TO HAVE OCCURRED 

Doubtless the reader has noted that the last 
abstract of a report of a case is numbered 96 
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TABLE I — SITUATION OF CASTRO-INTESTINAL LIP 
OilATA ■mm RESPECT TO PRODUCTION OP 


SYMPTOMS 

Situation 


Stomach 

Duodenum (definitely) 

Duodenum (probably) 

Jejunum (definitely) 

Ileum (definitely) 

Small mtestme (not further localized) 
Total small intestine 
Ileocxcal valve only 
Ileocscal valve caecum and ascend 
mg colon (multiple) 

Ileoctral valve and asccndmg colon 
(multiple) 

Ileocical valve and sigmoid (mul 
tiple) 

Caxum only 

Caxaim and ascending colon (mul 
bple) 

Ascending colon only 
Hepatic fixture only 
Transverse colon only 
Descending colon only 
Descending colon and sigmoid (mul 
Lple) 

Sigmoid only 
Probably sigmoid only 
Colon only 
Probably colon only 
Throughout entire colon (muluple) 
Rectum ody 
Total large intestine 
Apparently intestinal (data insutli 
cient) 

Grand total 


5 

1 

as 

4 

34 

9 


Q 

7 


S 

i 

74 


n4 


9 

9 

3* 


34 

5 

6S 


i6 


3 


12 

6 

5 

t 

9 

9a 


67 tSi 


The 85 cases which represent the difference be- 
tween 96 and 181 are accounted for m the articles 
by Stetten and by White and Judd, to which 
reference has been made 
Incidence Benign neoplasms of the gastro- 
intestinal tract are comparativelj rare Luster- 
man and Senty found records indicating that 
r 3 per cent oi new growths of the stomach for 
which operation was done at The Mayo Ginic 
between the jears 1907 and 1921 were benign 
A similar small percentage in all probability 
would obtain for benign new growths of the en- 
tire gastro intestinal tract, and of these, sub 
mucous lipomata form a small subdivision Thus, 
Staemmler reported the occurrence of 116 adeno 
matous pol3T)S and only 9 lipomata and 9 mjo 
mata of the small and large intestine, among 
17,000 postmortem examinations Staemmler 
also reported finding reports of cases of 88 
mjomata, 103 lipomata, and 26 fibromata and 
myxomata The number of reported cases of 
lymphangiomata and hxmangiomata is much 
smaller HelvesUne, in 1923, found reports of 


14 hemangiomata of the small and large bowel 
It appears that lipomata occur in approximately 
the same frequency as myomata, that they are 
next to the adenomatous polyps m frequency, 
and that they arc considerably more common 
than fibromata, myxomata, hemangiomata, and 
lymphangiomata of the small and large bowel 

Lipomata of tbc stomach appear to be equally 
as uncommon as those of the small and large 
bowel Balfour and Henderson, m their senes of 
58 benign neoplasms of the stomach, did not 
find a lipoma 

The incidence of lipomata found at necropsy 
\ancs In the senes seen at The Mayo Clinic, 
24 submucous gastro intestinal lipomata were 
found in 3,924 consecutive necropsies, an inci 
dence of o 6 per cent Twenty of these were 
situated in the small or large intestine, an 
incidence of 0 5 per cent, which is somewhat 
larger than the incidence of 005 per cent which 
Staemmler found m 17,000 cases Again, Eluson 
and Wright found only one lipoma of the stomach 
m 8,000 necropsies, whereas the records of the 
clinic show 4 m 3,934 necropsies, a frequency 
approximately eight times greater than Inat of 
Ehason and Wright With more careful examina 
tion than is usually accorded the small and 
large bowel, the reported incidence wall increase 

U has been stated that lipomata of the stomach 
are less common than those of the small and 
large bowel That only 5 of the 114 lipomata 
which produced symptoms, or 22 of the total of 
181, were situated in the stomach bears this 
out On the contrary, it does not follow that 
the tendency to formation of lipomata is less in 
the stomach than in the intestines If there 
existed some means of comparing the unit areas 
of mucosal surface in the stomach with that in 
the intestines, it probably would be found that 
lipomata for a unit area of mucosa m the stomach 
are as numerous as lipomata for a unit area m 
the intestines 

A study of Table I reveals some additional 
mtcresling facts in regard to the madence of 
hpomata in the various parts of the gastro- 
intestinal tract Lipomata are about half again 
as common m the large as m the small mtestme, 
lipomata which produce symptoms are about 
twice as common in the large as in the small m 
tesune Apparently lipomas are more common 
m the small bowel in those cases m which they 
are discovered incidentally at necropsy or at op- 
eration However, m the senes in which they 
were discovered at necropsy in the clinic, they 
were equally divided between small and large 
bowel Lipomata in the small intestine are most 
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common in the ileum, and least common in the 
jejunum, in the large intestine, they are most 
common in the cxcum and ascending colon and 
next most common m the sigmoid Sixteen of the 
35 ileal lipomata were situated ivithin 75 centi- 
meters of the ileocffical \al\e, and ver> few of 
the remaining lipomata definitelj were in the 
upper part of the ileum It seems that lipomata 
tend to occur more commonly in those segments 
of the gastro intestinal tract composed of the 
stomach and duodenum, and of the lower part of 
the ileum, c$cum, and ascending colon In the 
stomach, moreover, the majority are situated in 
the distal half If this grouping m the segments 
of the gastro-intestinal tract bordering its dis- 
tinct anatomical divisions, the pylorus and the 
ileocfecal \alve, has any significance, it is not 
apparent However, it invites speculation as to 
whether some physiological characteristic of these 
portions of the gastro-intestinal tract fa\ors form- 
ation of lipoma 

This distribution varies from that found by 
Virchow, who stated that hpomata are more 
common in the stomach and upper parts of the 
small intestine It differs also from that described 
by Nothnagel, who claimed that their favorite 
site was the rectum or lower part of the ileum, or 
that by Stetten, who found them about equally 
divided between small and large bowel 

The cases were about equally divided between 
the sexes, there were 81 m males and 72 in fe 
males among the 155 cases m which sex was 
mentioned 

Table II gives the ages at which the lipoma 
was found at operation or at necropsy Seventy- 
two per cent of the loi lipomata which produced 
symptoms and 76 per cent of the 149 hpomata, 
composed both of those which produced symp- 
toms and those which did not produce symptoms, 
m cases in which the age of the patient was 
known, occurred after the age of 39 years, or 
within the so-called cancer age 

Pathological anatomy Fat cells frequently 
were found m the submucosa of the gastro- 
intestinal tract CFig 7) In the material ob- 
tained at necropsy, which was available for study, 
the fat cells were discrete, occasionally were ra 
groups, or were diffusely distributed They were 
sometimes sufficient in number to give a yellow- 
ish tint to the mucosa, with or without the 
formation of small hpomata 3 to 4 millimeters 
in diameter or larger (Group 2, Cases 23, 24, 
25, and 26) The fatty infiltration may be found 
m one region or in multiple regions, or it may 
be distributed diffusely Whether hpomata are 
beheved to be metaplastic, heterotopic, mfiam- 


TABLE II — AGE OF INCIDENCE OF GASTRO-INTES- 
TINAE LIPOMATA WITH RESPECT TO PRODUC- 
TION OP SYMPTOMS 

Causing NotCaus 

Age Years Symp ingSymp Total 

toms toms 


Under 30 

2 

I 

3 

30 to 39 

S 

3 

8 

30 to 39 

31 

2 

23 

40 to 49 

39 

4 

33 

SO to 59 

27 

9 

36 

60 to 69 

14 

19 

33 

70 to 79 

2 

7 

9 

80 to 89 

I 

3 

4 

Not stated 

-11 

19 

32 

Total 

114 

67 

181 


matory, or neurosecretory m origin, the growth 
of these collections of fat cells into single hpo- 
mata, multiple hpomata (observed thirteen 
times), or diffuse hpomata (probablj Knowiton’s 
case represents this type), is easily visualized 
In different instances, process is demonstrable 
in all stages, from that of a small collection of 
cells m the submucosa (Fig 7) to that of a large 
tumor 

The fat cells observed were of the adult t\ pe 
No immature cells, such as those described by 
Staemmler, on the periphery of the small lipoma, 
were observed The microscopic tumors were 
enclosed m the connective tissue of the sub 
mucosa As the tumors increased in size, the 
line of demarcation between the submucosal con- 
nective tissue and the fat became more definite, 
and the development of the submucosal con- 
nective tissue into a thin or a comparatively 
thick capsule was accomplished Even in the 
small tumors, septa dividing the tumor into 
lobules were seen Such septa might be very fine 
or comparatively heavy As the proportion of 
connective tissue increases, one is more inclined 
to applj the term fibrohpoma to the grow ths 

Arterioles and numerous capillaries, each with 
an amount of supporting stroma in proportion 
to the size of the vessel, were present In the 
supporting stroma of the blood vessels, in the 
small, symptomless tumors, could be found oc- 
casional groups of three to five small, mononu- 
cleated cells, groups of cells which have been 
pointed to as evidence of the inflammatory origin 
of these tumors 

The mucosa was thinned and atrophic, or 
normal, m appearance The muscularis mucosa; 
m the smaller tumors could be traced intact over 
the surface In the larger tumors it became faint 
or unrecognizable 

The muscular la> er in the smaller tumors was 
not obviously affected In the larger sessile 
tumors, this layer was thmned, and the yellow 
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of the fat might be apparent externallj , a point 
of importance m the recognition of these tumors 
at operation In the smaller sessile tumors, the 
mucosal and muscular lasers seemed to be dis 
placed about equally in the opposite directions 
(Fig 6) As the tumors became larger, bj virtue 
of the intra intestinal pressure, the uall of the 
bouel was pushed outuard, the serosa of the 
encircling wall came m contact wnth the serosa 
o\erl>ing the base of the tumor (Fig 5), and the 
two serosal la>ers became adherent and sepa 
rated the la\ers of muscle which seemingU had 
been enfolded, or pulled m b), the drag of the 
tumor Such infolding has been described m all 
three cases m Group i and in Case 20 m Group 2 
This arrangement provides a possible cxplana 
tion of the conditions obser\ed m some of the 
cases, which leids to a description of the tumor 
as one arising m the muscular laser Of the 
lipomata which caused s>mptoms, those of the 
small mtestme were smaller than those of the 
large intestine as a rule Most of the tumors 
which cause sjmptoras in the small mtestme are 
about 4 centimeters m diameter, and a few ate 
from s to 10 centimeters m diameter, those of 
the large intestine are usually from 5 to 10 
cenumeters in diameter, although sometimes they 
are smaller Twenty three lipomata were felt 
by abdominal pilpation The smaller size of 
those in the small bowel partially etplams why 
only three were palpated Of the symptomless 
tumors, the sizes noted s'ary from an almost 
microscopic swelling to about 1 5 centimeters m 
diameter The size of the tumor, as well as lU 
situation, seems to determine the time of the 
appearance of sy mptoms 
The shape varies with the type of attachment 
and size If u is attached by a fibrous pedicle, 
the tumor may be o\al, or it may be flattened 
and elongated The pedicle varies maibedly in 
length If the lipoma is attached by a broad 
base, with the hpomatous structure separated 
from the musculatis only by the capsule, the 
tumor mav vary m shape from that of a disk to 
that of a pear They may have rounded and 
smooth, or irregular and lobulated surfaces 
The presence of a considerable amount of 
adipose tissue beneath the mucosa, in the fold 
of the ileocacal valve, in Cases 33, 34, 25, and 
20, of Group 2, which were observed at the 
clinic, IS to be noted It is an impression that 
such depositions of fat are not infrequently en 
countered at necropsy A study of the sites of 
formation of adipose tissue m the various parts 
of the intestinal tract might reveal the ileociecal 
valve to be a common one However, only two 


clinical cases of lipoma of the ilcocjccal vaUe 
have been recorded, one (reported by Brouwer) 
was a pedunculated tumor attached to the vaU e, 
the other (reported by Compton) was a diffuse 
thickening comparable to that m Group 2 

Submucous lipomata were associated with sub- 
scrous lipomata m 7 instances m this senes 
They were attached at the same or diflercnt 
points of the wall of the bowel, and might both 
be sessile and pedunculated, or one might be 
pedunculated and the other sessile There might 
be multiple tumors of both tvpes in the same 
case The muscle layer may ^ intact (Vaccan) 
or partially destroyed so that the tumors are 
continuous (Forster) In the latter instance an 
intramuscular origin may be postulated 

If a lipoma is of suflicicnt size, it leads to the 
development of associated anatomical, patho- 
logical, and phy siologico pathological conditions 
irregular and forceful peristalsis obstruction at 
the pylorus and of the intestine, ulceration, m 
tussusccption, which no doubt is preceded in 
many instances bv dimpling of the wall of the 
bowel, spontaneous ctpulsion, and circulatory 
changes, results of pressure incidental to forceful 
peristalsis or intussusception The tumor itself 
may be iraumaiizid by a foreign bod\, with 
ensuing ulceration The healed scar in Degener s 
case may have been the result of such trauma, 
although that an ulcer might occur on a lijxima, 
as well as any other ukcr might occur in the 
duodenum, must be considered The healed scar 
in Case 3, Group 1, similarly could hive been 
due to evternvl trauma or to mtemal humor 
thage 

Intussusception occurred 26 limes as a com- 
plication m the 29 cases of lipoma of the small 
bowel in which data on this point were available 
In the Urge bowel it occurred in 33 of 62 cases 
The mtussusccpUon accounted for 34 of the 47 
abdominal tumors that were palpated in the 114 
cases with s\ mptoms The apet of the intus 
susccption reached a point low enough for the 
tumor (usually attached to the apex), that grew 
from the wall of the sigmoid or higher segment 
of the bowel, to be palpated by the examining 
finger or to be extruded from the onus, in 14 
instances In the case of this sort, which Stetten 
recorded, the tumor was ileal, in the majority of 
instances, the tumor was attached to the sig 
mold or descending colon Eight rectal tumors 
lent themselves to examination by the finger or, 
after extrusion, to inspection b\ the naked eve 
Spontaneous expulsion occurred 12 times It is 
to be noted that this has occurred m only 2 
cases (45, 84) since 1909 Early diagnosis and 
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surgical interference probably accounts for the 
recent rarity of this complication 
Interference ^ith the circulation of these 
tumors leads to oedema, congestion, ulceration, 
h-emorrhage into the substance of the tumor, 
infiltration with leucocytes, and necrosis The 
mucosa mav be completely or partially absent, 
necrotic or ulcerated These changes may lead 
to marked swelling of the tumor, as illustrated 
in the difference m size of the tumor at the first 
and second stages of resection in Case 3, Group 2 
This offers an explanation for obstructne symp- 
toms not explainable on the basis of size of the 
tumor Cystic degeneration of the tumor has 
been described Hamorrhage from the tumor or 
from the w all of the bow el, congested and necrotic 
by virtue of the process of intussusception, ex- 
plains the presence of the blood so frequently 
reported in the stools 

Symptoms Balfour and Henderson ha\e 
pointed out that benign tumors of the stomach 
are symptomless unless complicated by bleeding, 
ulceration, or intermittent obstruction at the 
pylorus, or unless there is interference with 
gastric motility and secretion due to the size and 
extent of the tumor The 5 cases of gastric lipoma 
causing s\mptoms which have been recorded in- 
dicate that this is true of gastric hpomata as 
well as of other types of benign tumor of the 
stomach In Fischer’s case, the symptoms were 
those of ulcer, hsmorrhage, and tetany The 
chief complaint in Spitzmueller's case was pain 
brought on by exercise and excitement, and the 
palpable tumor The description of the pam 
suggests angina so strongly that the relief by 
operation causes some astonishment The lipoma 
reported by Randisi definitely produced pyloric 
obstruction, probably of the ball- valve type The 
distress in the left portion of the epigastrium, 
which was worse when the stomach was empty, 
the occasional vomiting, and the frequent diar- 
rhcea in Weicker’s case can be explained by dis- 
turbances of motility due to the large size of the 
tumor Repeated hsemorrhage and vague symp- 
toms like those of ulcer in White and Judd’s case 
were obviously due to the ulceration on the 
surface of the tumor In addition are the 2 cases 
which came to necropsy, reported by Benaky, 
and in which pyloric obstruction evidently had 
been produced, and the case reported by Nahm- 
macher, m which there was a depressed scar on 
the surface of the lipoma, suggesting the possi- 
bility of previous hemorrhage 

Stetten assumed that the hpomata passed 
spontaneously in the cases of Lewtas and Ward 
were of duodenal origin Biliary colic was simu- 


lated in these 2 cases Degener reasonablv as- 
sumed the site of a healed ulceration in the 
mucosa of a lipoma to be the source of recurrent 
melena In a postmortem examination reported 
by Nattan, Lamer, and Roux, a duodenal lipoma, 
the diameters of which measured 6 and 3 centi- 
meters, was associated with dilation of the 
stomach The absence of proved cases of lipoma 
of the duodenum which produced symptoms 
relegates a consideration of such symptoms to 
the field of speculation However, the cases of 
Lewtas, of Ward, of Degener, and of Nattan, 
Lamer, and Roux, as well as analogous cases of 
benign tumors of other tapes, makes it more than 
probable that hasmorrhage, pain, symptoms of 
obstruction, and e\ en ulcer sy ndromes of a sort, 
in time will occur in cases of hpoma of the 
duodenum 

Various authors have attempted a classifica- 
tion of the symptoms of submucous lipoma of 
the intestinal tract However, a review of the 
cases herein reported and of the abstracts of the 
III clinical cases hitherto reported fails to reveal 
any syndrome peculiar to the lipoma The symp- 
toms are those of intestinal obstruction The 
obstruction exists by virtue of the tumor en- 
croaching on the lumen of the bowel (Cases 2 
and 3, Group i), or by virtue of intussusception 
(Case I, Group 1) All varieties of intestinal 
obstruction are encountered acute, subacute, 
chronic, chronic or subacute with exacerbations, 
partial or complete, progressive or intermittent, 
and so on The actual onset of svmptoms of ob- 
struction may be preceded by months and v ears 
of gastric and abdominal symptoms too slight to 
induce the patient to seek relief, and too vague 
to point the way to a diagnosis The occurrence 
of the pain at certain hours after meals may sug- 
gest peptic ulcer Appendicitis is simulated es- 
peciaUv by the caecal hpomata 

Diagmsis A diagnosis of submucous lipoma 
of the gastro-mtestmal tract will be made rarely 
In the stomach, the hpoma may be identified as 
a benign tumor The history does not often 
assist m the differentiation of benign and malig 
nant lesions Roentgenologv now furnishes the 
best means of diagnosis of benign tumors Bal- 
four and Henderson found that in their senes of 
benign tumors of the stomach, 40 per cent were 
reported by the roentgenologist as benign Moore 
has pointed out the roentgenological signs of 
benign tumor which distinguish it from malignant 
tumor There seems, however, to be no method 
by means of which the hpoma may be distin- 
guished from the other benign lesions of the 
stomach 
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The same difficulty, although a greater one, 
exists m the small and large bowel There the 
clinician will be content, through necessity, with 
a diagnosis of an obstructing lesion of the small 
or large bowel In exery case, reviewed from the 
literature, with the exception of those m which 
the growth was seen on examination by rectum, 
the clinician probably has encountered the same 
difficulty m reaching a diagnosis which was en 
countered at the clinic An attempt may be made 
to estabhsh whether the lesion is malignant or 
benign The long duration of symptoms, as m 
the cases of Tromp, Braun, and Forster, or the 
finding by roentgenological methods of a poly- 
poid lesion, may suggest a benign tumor How- 
ex er, the most common benign poly^ioid lesion of 
the colon is the adenomatous polyp, its marked 
tendency to malignant degeneration renders \al 
ueless the assumption that a polypoid lesion is 
benign The occurrence of 72 per cent of the 
hpomata m patients of cancer age, the frequently 
associated loss of weight, and the frequent ap- 
pearance of blood in the stools do not aid m the 
attempt to establish the polypoid lesion as a be 
riign neoplasm If the tumor can be established 
as being benign, a hpoma may be thought of, es 
pecially, as Albrecht suggested, if the patient is 
obese or if Iipomata are present clsexvhere 
Meyer mentioned that a soil tumor palpated 
through the abdominal wall suggests a li^ma 
The xalue of the point is doubtful 

Only when a tumor is rectal, or when it pro 
lapses into the rectum or through the anus, will 
It be possible to make a definite pathological 
diagnosis The following charactenstics will 
point to the nature of the tumor softness and 
lobulation of the tumor, ehcited by palpation, 
the yellowish tinge of the mucosa or of the area 
of surface denuded of mucosa, when the growth 
IS seen externally or through the proctoscope, 
will point to the nature of the tumor Howexcr, 
the changes secondary to circulatory disturbances 
may so alter the lipomatous consistence, color, 
and structure that recogmtion of the condition 
would be impossible exen wath the aid of biopsy 

At operation the benign character of the 
grow th has been suspected because of the consis- 
tence of the tumor, its pear shape, its broad base 
of attachment, and its y ellow appearance as seen 
through the muscle coxering its base In some 
instances, excision instead of resection has been 
earned out, with reduced risk to the patient 

SUMMXRY 

Three submucous hpomata of the colon which 
produced symptoms, and which were removed 


surgically, and 25 which did not produce symip- 
toms and were found incidentally at operation 
or necropsy, haxe been presented from the rec 
ords of The May 0 Clinic 
Abstracts of reports of 68 cases previously 
reported and not included by Stetten or by 
White and Judd are gixcn 
A total of 181 submucous hpomata are axTiil 
able for study Of these, 114 produced symp- 
toms and 67 did not produce symptoms 
Submucous hpomata form one of the more 
important subdivisions of benign gastro-intestmal 
neoplasms Clinically, they rank m frequency 
wath myomata, are less common than the adeno- 
matous polyp, and more common than the other 
types of tumor m the small and large bowel, m 
the stomach, they arc apparently among the 
least common of benign neoplasms 
They seem to occur more commonly in the 
stomach and duodenum, and in the lower part 
of the ileum, the cscum, and the ascending colon, 
and twacc as commonly in the large as in the 
small intestine 

They occur singly or multiply, sessile or pedun 
culated, in association w iih the subserous x anetx , 
and equally as commonly in male and female 
The symptoms are those 0! irregularity in 
force and rhythm of peristalsis obstruction of 
the stomach, especially at the pxlorus and of 
the small and large bowel, intussusception, and 
ulceration incidental to the circulatoo changes 
wrought by pressure and intussusception or 
caused bv external trauma 
The diagnosis of a lipoma of the gastro- 
intestinal tract has been made before operation 
only in exceptional instances, the diagnosis 
usually cannot be more accurate than that of 
benign tumor 

A definite diagnosis of hpoma can be made 
only under certain conditions (i) when the 
tumor can be seen through the proctoscope or 
after it has prolapsed externally, and the appear 
ance then is typical, and (2) xvhen biopsy can be 
made from a rectal lipoma or from a hpoma at 
tached to the apex of an area of intussusception 
which prolapses into the rectum 
The occurrence in patients xvho are within the 
cancer age, of 72 per cent of the hpomata which 
produce symptoms, as well as the often short 
duration of symptoms of loss of weight and 
blood m the stools may readily suggest tlie pres 
ence of a malignant process 
The consistence, the shape, the broad base of 
attachment, and the yellow of the fat shining 
through the muscular lay er may m some instances 
sug^t the character of the tumor to the operator 
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THE MEDICAL TREATMENT 
OF CANCER 

As Lord Moynihan has tersely stated, 
A-\ cancer is a dirty fighter, and one out 
of every seven persons aged more 
than thirtj'five years dies of the disease If 
for the moment v\e disregard those patients 
who are operated on for cancer early m the 
course of the disease, or those who are cured 
by radiotherapy, we may sa>, with regard to 
the average of the population, that lo per 
cent have cancer and 90 per cent do not Can- 
cer never develops in sound tissue And as 
the evidence available, both clinical and ex- 
perimental, IS analyzed, there is a strengthen- 
ing conviction that cancer is not caused by 
some influence outside the body but by 
changes that take place within the body, and 
that the 90 per cent of persons are suffiaently 
ell protected against the ordinary local dis- 
turbances which may produce cancer, if th^ 
are susceptible, to prevent the disease We 
must assume that such protection through 
natural resistance is not always of the same 
degree because whereas_^the disease may 
develop after a brief precancerous phase in 
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certain persons w ho are extremely susceptible, 
it may develop in others only after a pro- 
longed stage of chronic irritation 

Broders’ classification of cancer, based on 
the cntena established b> the early work of 
Wilson and MacCarty, makes possible a 
graphic conception of the disease The less 
malignant types in Broders’ classification, 
grades i and 2, may indicate higher resistance, 
and the more severe types, grades 3 and 4, 
lower resistance, rather than that the sevent> 
of the disease indicates a difference in the 
causes which led to it If we had some way of 
measuring the resistance of the individual to 
cancer, it might even be possible to look for- 
ward to the time when low resistance could be 
raised 

Growing embryonic cells of the chorionic 
villi (Langhan’s cells) resemble malignant 
cells in rapidity of division and growth The 
cancer cell, notwithstanding its power of 
rapid growth, lacks the strong heredity of the 
Langhan's cells, and is much more susceptible 
than the normal cell to destructive influences 
If we analyze cases of cancer clinically, we 
hnd that the chief causes of pain and distress 
are the involvement of nerves, interference 
with the function of a viscus, and infections 
due to the breaking down of cancerous tissue 

It has long been known that cancer in a 
relatively stenle situation, which does not 
involve nerves and has room for expansion 
without senous pressure on other organs, for 
instance, cancer in the liver, can grow to 
great size w ithout causing the patient much 
discomfort Other things being equal, if a pa- 
tient has an early cancer of an organ, for in- 
stance of the rectum, threatening as it does 
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painful death from involvement of the blad- 
der and genitalia, and infection, if the growth 
can be removed without too much nsk, it 
should be done even m the presence of m 
curable secondary m\olvement elsewhere m 
the body The life of the patient will thus 
not onl\ be prolonged but made more bearable 
dunng the terminal stages 

One of the methods b\ which the body 
offers resistance to cancer is encapsulation of 
the cancer cells m connective tissue, which 
acts as a protective mechanism to prevent 
further spread The cancer cells, however, 
mav remain for vears in such hibernation, 
only to break loose at some future time 
It has been suggested espcaallv b> those 
who work with pulmonar> tuberculosis, that 
if the pnmary lesion can be removed, the 
secondary growth often is delayed m its 
activitj by an immunizing process, an in- 
creased resistance of the patient’s protective 
mechanism, and perhaps this is as true of 
cancer as of tuberculosis 
In speaking of the medical treatment of 
cancer therefore, one is not thinking of cure 
but of those measures of palliation which may 
aid in increasing resistance as well as bringing 
about destruction of the cancer cell Are we 
prepared to saj that there are no medica- 
ments that w ill dela> the progress of cancer or 
increase the resistance of the patient who 
already has the disease’ 

Arsenic given internally was believed at 
one time to increase resistance and delay the 
growth of cancer The use of colloidal lead 
and colloidal gold by skilled observers has 
appeared to have some such effect What we 
need is a surv ey of these possible methods of 
giving relief to see whether there are means of 
increasing the resistance of the patient to the 
disease, and at the same time a survey of the 
effects of surgery, radiotherapy, and any or 
all agents which m the past or in the present 


have the reputation of being valuable m the 
treatment of cancer Although the medical 
profession looks with skepticism on any un 
saentific form of treatment of cancer it is 
suffiacntly open minded to view without 
prejudice any form of treatment which mav 
have value W J Mavo 

POSTOPFRATR^ LUNG 
COMPLICATIONS 

W ITH the stevdv decline m the mor 
tahtv and morbiditv following sur 
gical operations, the importance of 
postoperative lung complications tends to 
increase, since on the whole thev have not 
diminished m the same ratio These condt 
tions should be thought of as postoperative 
rather than poslantsthetic since it is quite 
clear that they, at least, arc not entirely due 
to the anxsthctic though undoubtedly anscs 
thesia IS a factor, sometimes the important 
factor It IS probably true that such com 
plications are more common after the use of 
ether, but it is quite certain that they occur 
no matter what anxsthetic is used and that 
they are not uncommon where the anxsthetic 
has been regional or cv en local m ty^ie It is 
notable that they are more common and more 
severe m connection wath abdominal opera 
tions and particularly operations upon the 
upper abdomen The incidence following 
operations upon the chest wall or the lung 
itself should not properly be included Despite 
the large amount of work which has been 
devoted to the assignment of the vanous 
causative factors, there is as yet no general 
agreement Among the causes certainly at 
times operating to cause these conditions may 
be listed (i) inhalation of irritating or foreign 
substances, (2) irritation from the anx&thetic 
Itself probably most commonly assoaated 
with ether, (3) emboli, and finally (4) atclec 
tasis, a cause w hich has commanded increasing 
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attention and which is probably a very im- 
portant factor 

Atelectasis probably arises commonly from 
the following sequence of events Mucus col- 
lects in the smaller bronchi, respiration is 
slowed, and its depth diminished sometimes 
by medication, sometimes b> the anaisthetic, 
and finally, particularly in connection with 
operations on the upper abdomen, respiration 
IS voluntarily restricted because of pain Of 
these factors the slowing of respiration is 
becoming increasingly important in connec- 
tion with some of the newer anesthetic meth- 
ods Thus the administration of vanous of 
the barbitunc aad derivatives, and the m- 
creasing use of spinal anesthesia accompanied 
by prc-anoEsthetic medication with morphine 
and other drugs tend to create a larger group 
of patients in whom respiration is slowed over 
a considerable penod of time quite apart from 
the conditions incident to the operation At 
least a good case has been made for the 
proposition that atelectasis is a very im- 
portant factor m many of the postoperative 
lung complications and if this be true, it is of 
essential importance that it should be coun- 
teracted by appropnate means Particularly 
the work of Henderson has shown that the 
administration of carbon dioxide w dl do much 
to reheve the early conditions leading to 
atelectasis It is doubtful whether the im- 


portance of this work has been sufficiently 
generally recognized and whether the ad- 
ministration of carbon dioxide after surgical 
operations, and particularly in patients m 
whom there is any tendency to slowing of the 
respiration, is becoming a routine procedure 
Man> anesthetists have made it a practice 
to conclude the inhalation anesthesias with 
the administration of carbon dioxide and this 
IS undoubtedly desirable On the other hand, 
the amditions giving nse to atelectasis can 
probably not be done awa> with by a single 
administration of this kind It is at least 
worth while to consider whether the routine 
administration of carbon dioxide two or three 
limes in the twenty-four hours for the first 
two days following operation is not suffi- 
aentiy desirable to be incorporated as a 
regular practice m our surgical routine My 
own experience m the past year seems to 
indicate that the routine administration of 
carbon dioxide has very importantly dimin- 
ished the number of postoperative lung com- 
plications and since the method is quite 
harmless and unobjectionable, a much wider 
adoption of the method would seem desir- 
able I incline to the view that the post- 
operative use of carbon dioxide is the most 
important single contribution to the ultimate 
safety of aniesthesia which has been made in 
many years Hugh Cabot 



MASTER SURGEONS OF AMERICA 


WILLIAM GIBSON 

A GREAT teacher and a great surgeon. \%as Wilham Gibson He \%as born 
m Baltimore, in 1788, and as his parents utre ucll to do tht> ssert able 
togi\ehime\erj educational ads antigc As a south he attended \nnapo 
hs College and later he entered the sophomore class at Princeton 

In the n inter of 1806-1807 he attended the surgical lectures of Professor 
Phj sick m Philadelphia Likeothcrmenofaltainmont,heearl> appreciated hisonn 
latent capacity Oneda> afterPh>sick’skcturehc seemed abstracted and thought 
ful, and when questioned b> his fellow students answered tint he expected some 
time to succeed the great Ph>sick Thirteen >cars later this actuallj happened 
^^Tlen the rh>sick lectures were concluded, Gibson sailed for 1 uropc and 
entered the Um\ersit> of Edinburgh His graduation thesis in Latin, “De Eonna 
Ossium GenitiUUx,” evoked favorable comment Soon after he visited London 
and became a member of the household of Sir Charles Bell, for whom he con 
ceived a profound admiration He considered Astlej Cooper great, but Bell 
even greater Indeed, one of his sons was named Charles Btll and he subu‘ 
quentl> became a distinguished surgeon While m tendon, Gibson had the 
opportunitj of seeing man) of tht wounded after the battle of Corunna S>omc 
of his biographers state that receiving news of the impending battle he managed 
through influential friends to board a British transport and was present during 
the engagement 

In 1810 he returned to Baltimore In 1811 he married for the first time, and 
by this marriage had five children, three sons and two daughters B> a second 
marriage he had two more daughters 

In 1813, during the not m Baltimore, he saw a man fall from a gunshot wound 
m the groin There was a profuse baimorrhage vihich Gibson checked bj digital 
compression He then immediatcl) obtained assistance, exposed and tied the 
common fiiac artery, found that the distal end of the torn artcrj also bled, and 
closed two holes m the intestine fhe wound w as then held together w ith adhcsiv t 
plaster, but the patient succumbed topentoniUson the fifteenth daj , from mtcsli 
nalleakage Thelowertxtremil) remained viable Thiswasthcfirstdcmonstri 
tion of the establishment of collateral circulation of the lower extremitj after 
ligation of the common iliac 
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The same >ear Gibson operated on General Winfield Scott, who had been 
bounded at the battle of Lundy’s Lane, near Niagara Upon removal of the 
embedded bullet the persistent sinus in the leg healed 

About this time Gibson organized the medical department of the University 
of ^slarjland, and became the first professor of surgery in this school In Sep- 
tember, iSig, however, he was appointed to the chair of surgery at the Uni- 
versity of Pennsylvania, which he occupied for thirty-si>: years At this time 
his old friend Professor Physick, who because of ill-health had retired five years 
before after occupying the chair of surgery for twenty-seven years, was recalled 
to the chair of anatomy 

In 1824, Gibson’s textbook, The Principles of Surgery, dedicated to Physick, 
made its first appearance It was the standard work of its time and eventually 
ran through eight editions 

Gibson was the first to introduce systematic clinical instruction, alwaysstress- 
ing the principles of his work One of his biographers says “He had a chaste, 
offhand style of lecturing If the eyes w'cre shut it was like reading a book ” 
He successfully performed a cesarean operation twice on the same patient with 
complete recovery (1835-1837) 

In 1811 he devised linear extraction of cataract In 1818 he operated for 
strabismus, twenty -one years before Dieffenbach He was the first to perform 
suprapubic lithotomy He devised a circular saw actuated by clockwork, for the 
cutting of bones He had the courage to report two cases of rupture of the axillary 
artery' following attempted reduction of dislocated shoulders 

In the summer of 1839 Gibson again visited Europe and m 1841 this visit was 
described m a book of 390 pages, Rambles tn Europe in iSjq This is a charming 
work with faithful descriptions of the great medical centers in London, Pans, 
Edinburgh, and Dublin It is remarkable to note how little the essential spirit 
of these great centers has changed since that tune The notables of the period 
live and move across the scene as one reads the book 

Gibson’s amusements were hunting, taxidermy, fishing, and carpentry He 
was very fond of music and played the violin Tor over sixty years he faithfully 
kept a journal, which reached the imposing number of 150 volumes His ac- 
curacy was so well known that occasionally he and his journal were called upon 
to determine the exact date of some occurrence or the state of the weather on a 
certain day 

He was a man of strong character and equally strong prejudices He was 
violently opposed to the use of tobacco and was once vice-president of the Anti- 
Tobacco Society of London He repeatedly stated that he had added twenty 
years to his life by not smoking He was an excellent observer and correctly 
stated that men got along more by tact than by talent But he was not amiable 
As an example, it is related that after twice warning a noisy young son at the 
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table to be quiet, he finally impaled the child’s foot to the floor with the carving 
fork, remarking, “Now, will you be still?” 

He was somewhat vain and on his return from his “Rambles m Europe” ap- 
peared before his class in a loud suit of shepherd's plaid, which occasioned much 
cheering from the students This he took as personal acclaim, though it was 
reall> intended for his startling garb 

He was passionately fond of fishing Indeed, it was while on one of his fishing 
trips, m lus eightieth year, that he died, from what maj be supposed to have 
been senile gangrene of the fool 

\ ears before, w hile on a fishing trip accompanied b j a law } er friend, he had an 
altercation with another man over a boat, and beat him up scvcrel> IIis fnend 
the lawyer defended him in the cnsmng action brous^t against him and to Gih 
son’s surprise rendered a bill for legal services, which was paid without comment 
Shortly after another fishing trip was undertaken with the same legal companion, 
and as the result of some tartar emetic sl>l> added to the luncheon the lawyer 
became vaolentlj sick He was attended by his medical friend, who then rendered 
his bill for an amount identical with that which had been charged b) the lawyer 

\\ illiam Gibson w as one of the great figures of his time — a talented, energetic 
surgeon of great capacU>, sound judgment, and clear vision Hi» litcrar> abilit> 
was considerable His qualities of intellectual honcstj and energv greatly over 
balanced an> irascibility which he sometimes displ3>ed Jojdj C A CerstSR 
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THE OLDEST SURGERA IN THE WORLD 

E ver since surgical histor> has been untten 
authors ha\ c harked back to Hippocrates and 
the ancient Greeks for the starling point of real 
surgcrj Occasionallj one more daring has gone 
back half a millennium or so further and pointed out 
the mention of surgical facts m the works of Homer 
Beyond that, ue, from our self appointed pinnacle of 
modernitj , have considered and frcelj stated that all 
was mysticism, siipernaturahty, and belief in im- 
plantation of diseases b> the gods with nothing but 
the recipe books of the magi and others to guide the 
poor benighted in their search for health 
We have felt so secure m this opinion that our 
ideas have become fixed and we have stated as facts 
matters which were actually on!\ suppositions In 
fact we are in a position where our whole conception 
of surgical history must be made over 
Professor Breasted with his translation of the 
Edwin Smith Papyrus^ and its publication by tbe 
Chicago University Press compels us to discard all 
our previously held ideas and build for ourselves a 
new chronological conception of the development of 
surgery Instead of Hippocrates being the originator 
of surgical method and surgical description he is, 
according to the time in which the author of the 
Smith Papyrus lived, actually as much of a modern 
to that surgeon as we are to him Consequently we 
must move Hippocrates from the far background of 
our picture of surgical history and allow his place to 
be taken by this unnamed Egyptian surgeon mean 
while moving Hippocrates to the most prominent 
place m tbe middle distance 
If we make this change m our picture, and for tbe 
sake of truth, it must be made, how are we to fill m 
that space between the background and tbe middle 
distance? At present, save for the AssyroBaby 
Ionian fragments, the few Egyptian rcape books, 
the record of the magnificent work of Moses along 
the line of sanitation and health prev cntion, and the 
ancient Indian works, if they antedate Hippocrates 
and there is some doubt if they do, there is nothing 
except the surgical portion of the Papsrus Ebefs, 
t^hat can be used to fill in this period of twenty five 
hundred years, and further discoveries must be 
awaited before any definite data can be obtained 


'^e Edmn Smith Surgicsl Papyrus PuWishfd in Taestmite 
giTOhie Trtnsliwraiion and Commentary By James lUnry Breuted 
VoU j*adu Chicago The University of Chicago Press 1930 


In the meantime the Smith Papyrus furnished 
definite evidence that the general trend of surgical 
didacticism which has held the stage to the present 
was then, nearly five thousand years ago, an es 
tabhshed method The author of the original book 
was evidently a practiang and practical surgeon 
whose method of teaching w'as by the citation of case 
histones In the fragment which constitutes the 
Smith Papyrus forty eight cases are cited These 
begm with cases of head injury and proceed down 
ward toward the feet including in turn throat and 
neck, clavicle, humerus, sternum, overlying soft 
tissue and true nbs, shoulders, and upper spinal 
vertebr® Here the manuscript stops and as 
Breasted puts it referring to tbe scribe who wrote the 
Papsrus, “One can imagine him yawning, rising m- 
diffcrently and going home to his dinner, quite un 
concerned, and altogether unaware of tbe fact that 
he was leaving the future civtbzed world entirely 
without any knowledge of his great ancestor’s cases 
on the surgery of tbe interna! organs, which m all 
likelihood followed immediately on that of the 
spine " In the Papyrus is found the arrangement of 
teaching materia! anatomically from head to foot 
which was so commonly used later and which m 
some textbooks of anatomy persists today 
1 he knowledge shown by this ancient surgeon was 
considerable As examples He describes paralysis of 
one side of the body following injury of the bram, 
and notes the shuffle of one foot after such an injury 
He reduces a dislocation of the mandible by placing 
the thumbs on the jaw and forcing the condyloid 
processes back into position, and an extremely im 
portant fact is that he counts the pulse That he was 
a scientific observer aside from a mere “healer" is 
shown by the fact that m sixteen of his examinations 
he advises against treatment, considering the case 
hopeless In spite of this he takes enough interest m 
the diagnosis to note the symptoms and signs ev en 
though he prescribes nothing He repeatedly advises 
hi3 readers to let nature do the work and m this again 
precedes the Hippocratic ideas 
Students of surgery are greatly indebted to Pro 
fessor Breasted for furnishing this most important 
work in readable form and students of medical 
history have now a tremendous task before them to 
fill in the gap left between Hippocrates and the un 
known Egyptian surgeon who wTotc a book which 
may have been the famous “Secret Book of the 
Physiaaa” to which the Papyrus EPers refers 
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REVIEWS or NEW BOOKS 


D uring the past decade, few fields of mediane 
have been as thoroughly investigated as that 
of the stomach The reports of physiological in 
\estigations Uinical studies, and \arious therapeutic 
and surgical procedures are offered to the medical 
profession in such profusion that the untrained 
medical man becomes bewildered and the profiaent 
practitioner becomes skeptical In all this maze of 
information there must be much tangible and useful 
information which the medical practitioner and 
surgeon can and should utilize m his daily practice 
but to cull the worlds literature with a critical eje 
and discerning mind is a momentous task, moreover, 
m order to accomplish this task the worker must 
have independently acquired much knowledge and 
experience in order that he may choose and advise 
wisely By no means all or even the greater part of 
stomach and duodenal pathology or disturbed func 
tion is based on peptic ulcer, vet peptic ulcer has 
been the subject of more study than possibly all 
other specific lesions of the stomach and duodenum 
therefore a critical summary of this investigative 
work is most welcome The recent work by Hurst 
and Stewart' cannot be alluded to as such a com 
pilation but rather as an elaborate and complete 
monograph on Gastric and Duodenal Ulcer The 
authors take cognizance of most of the essential 
work that has been done on the subject and present 
It tn a correlated form which is concise and appli 
cable 

Many chapters have unusual points of interest, 
the romance of gastric ulcer is presented for those 
interested in such topics Stewart, from the view 
point of a pathologist gives an unusually lucid 
description of the pathological anatomy of ulcer 
This IS followed by Hursts description of the 
pathological physiology and an explanation for the 
cause of pain and tenderness in gastric and duodenal 
ulcer This sequence with its conclusions is most 
convincing The chapter on radiological mvrsliga 
tion IS strikingly well illustrated and many sig 
nibcant diagnostic and technical points arc pre 
sented 

The authors express marked conservatism in 
recommending direct surgical interference but ad 
vocate the removal of all foci of infection and 
careful and prolonged medical treatment Their 
belief IS that by far the largest percentage of peptic 
ulcers will heal and remain healed under this 
regimen The presence of occult blood m the stools 
IS stressed and the authors believe that this finding 
IS a faitly accviralt entenon of the healing process 
of the ulcer They also offer it as a possible diffcrcn 
tiating point between simple ulcer and early car 
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anoma of the stomach Here again the chapter on 
ulcer cancer is most interesting and illustrates the 
care and precision which characterizes the prepara 
tion of the entire work In the discussion of jejunal 
and gastrojcjunal ulcer many pertinent points are 
presented 

The American reader may be doubtful of the 
possibility of the high percentage of permanent 
cures from medical treatment but there is a decided 
question as to whether in America medical treatment 
IS earned out in detail and ov er the entire period of 
the patient’s life as advocated by Hurst The reader 
acquires the impression that the authors hold that 
the removal of all foci of infection and care m diet 
during the remainder of the patient’s life arc the two 
all important factors in the permanent cure of peptic 
ulcer 

This monograph of some 500 pages is beautifully 
illustrated worded m excellent 1 nglisb and presents 
all aspects of peptic ulcer in a thoroughly scientific 
vet practical manner It is a credit to the medical 
profession and a welcome addition to the library of 
the medical qdept J A \tOLfr« 

'^HE author states that the purpose of his booD 
* IS to furnish the student with a correct intfoduc 
tion to the technique of physical examination and 
diagnosis of the lungs There is little new material 
but most of the salient points of chest examination 
are conciaeh and svstcmatieally placed There are 
only sufficient illustrations and hypothetical prob 
Icms to bring out the more important diagnostic 
points which arc lost to the beginner in the larger 
books on this subject 1 he book should be of great 
help to the interne M IIirdeut BARkra 

'T^HC volume* by Prof Noltzrcallv constitutes his 
^ report as sccretarv of the subcommittee of the 
Radiolopcal Commission of the I caguc of Nations 
and deals with carcinoma of the uterus and the 
vagina This report was made as part of the work 
of the Sanitary Division of the League of Nations 
and owed Us initiative to the president of the Cancer 
Commission Sir George Seaton Buchanan A fore 
word IS included from the pen of Dr A Docdcrlein 
of Munich The book deals with historical data 
technical methods and final results in the treatment 
of cancer of the female genital organs, based upon 
more than three thousand cases treated m the 
Docdcrlein Clinic in Munich I urthcr data are 
drawn from the work of Dr J Hejman of Stock 
holm Dt A Lacassagne, of Pans, and Prof Cl 
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Regaud, of Pans The book is full of \aluable facts 
regarding both the roentgen and the radium treat 
ment of genital cancer and should stimulate further 
and more accurate ^\ork in the campaign against 
this disease James T Case 

T he first half of volume VI of StoeckePs Hand 
buck der Gynaekologic'- is in keeping uith the 
first volume previouslj reviewed — it is a most 
thorough and complete reference book on gvnecol- 
ogy, complete in everj detail and most profusely 
and well illustrated Von Franque writes the section 
on the anatomy, histogenesis, and anatomical diag- 
nosis of cervical and uterine carcinoma The 
pathology of cervical and uterine carcinoma, hydatid 
mole, and chorio epithelioma and endometnoma by 
Robert Meyer is written in the same careful and 
painstaking manner that characterizes all of Robert 
Meyer’s writings Of special and timely interest is 
his presentation and discussion of all the various 
theories pertaining to the histogenesis of endomet 
riosis 

Hinselman, of Altona, contributes the section on 
the etiology, symptomatology, and diagnosis of 
cervical and uterine carcinoma and of chorio 
epithelioma The description of the colposcope 
developed by the author and the many illustrations 
of the views of cervical pathologv obtained by 
means of the colposcope are especially valuable 
The same criticisms hold for this volume as for 
the preceding ones, namely that the work gives 
promise of being too large for anything other than 
a library reference work and further too much space 
IS devoted to bibliography — 100 pages out of a 
total of r,ioo This seems out of place in a “Hand 
buch “ RALrn A Reis 

T he ninth V olume of the Oxford Monographs on 
Diagnosis and Treatment^ is an exceedingly val- 
uable aid to the practitioner in the difficult and 
common clinical problems raised by abnormal con 
ditions of the blood Great advances have recently 
been made, which are thoroughly set forth in this 
work The early diagnosis of pernicious anaimia 
has become more worth while The details of this 
diagnosis are described Certainly a broader study 
IS now necessary for this diagnosis, withholding it 
until the extreme anemia is present mav do irrepa 
rable harm to the spinal cord The Price Jones 
method of studying anisocytosis is illustrated The 
unusual leucocyte responses to infection arc de 
scribed m chapters on agranulocytic angina and 
glandular fever The ty pical and aty pical leukaemias 
are given full description Two features make this 

'Hvncdoch DER Gvn^xkologie V ol VI first half — Vnatouieukd 
DiacNOSIIK der CaRCINOUE deb BlNEECXWEBSCXSCBWtJElSIE UMD 
Mischgeschwvxlste des Utebus deb Blasenmou: dxd ms Choi 
lONEpiTKELioiiA UALicNTJM By Otto von FranQue H Hiovlman and 
Robert Meyer Munich J F Bergmann igjo 
’OxiosD Movoobaphs ov Diagnosis and Tseatmxnt Edited by 
Henry A Christian MD Sc D LLD Vol IX— Tnx Diagnosis ^ 
TREAtifENT OP Diseases op the Blood By Thomas Ordww. M D 
and L Whittington Gorham New \ork and London Oaiord UmvCT 
iity Press 1930 


work unusually useful, namely, chapters on the 
blood in systemic diseases and pregnancy, and a full 
section on the anaemias of childhood by Blackfan 
and his associates Everv chapter is completed by 
two or three pages of references, making in all an 
extensive bibliography on diseases of the blood 
The colored illustrations of typical blood smears are 
perfectly done Paul Starr 

IKE others m the senes of Harper’s Medical 
}fonographs,^ Norris' monograph on uterine 
tumors IS a concise and well written summary, 
useful alike to the practitioner and to the student 
Norris has presented the salient aspects of the 
subject in a manner that should appeal to every 
gynecologist His discussion of carcinoma is par- 
ticularly valuable m its accurate and detailed con 
sideration of the factors of predisposition, growth, 
differential diagnosis, and treatment An excellent 
classification of types of tumors, their incidence, 
and the stages of adv ancement are given The book 
deserves special commendation as a readable, up to 
date, and instructive description of uterine tumors 
Marx T Goldstine 

W HITE, in his recent book on Cancer of the 
Breastf gives us a clear, concise treatise on the 
subject He takes up the fundamentals of anatomy, 
physiology, and pathology, and deals with them 
from the standpoint of treatment The chapters on 
signs and symptoms and differential diagnosis of 
tumors of the breast and classification of malignancy, 
are written with a view to being instructive and 
practical to the student Of more than usual in 
terest is the classification, in that the author has 
given us some detail of the microscopic grading 
of malignancy by Broders, MacCarty, and Green- 
ougb 

The chapters on the roentgen ray and radium 
therapy are taken up from the standpoint of tech 
niquc and the application of the principles of treat 
ment as applied to the various types of the disease, 
with some of the hopes, the limitations, and the 
indications for the use of this therapy 

The author recommends early' recognition and 
early and thorough removal, and he stresses the 
principles of Handley in cutting close to the skin 
without destroy ing its blood supply , and superficial 
to the deep fascia 

To the student of surgery, the chapter on types 
of surgical procedure is of interest in obtaining de- 
tailed information relativ e to modern accepted prin 
aples as laid down by prominent general surgeons 
The discussion of pathological examination includes 
a minute detailed consideration from the standpoint 
of the gross, the microscopic, frozen section, and 
the Terry method 

• Uterine Tumors By Charles C Norris MD New \ork and 
London Harper A. Brothers 1930 
• Cancer or the Breast By Willum Crawford White M D 
FACS New \ ork and London Harper &. Brothers >930 
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The book is very instructive It should he un 
usually interesting and can be recommended as 
being of great help to the student, the practitioner, 
and the general surgeon and thus fulfills the purpose 
of the author m presenting a short but rather com 
plete survey of the subject of cancer of the breast 
W A Hekdbicks 


T he notes presented in his manual* are the 
result of Reuben Peterson’s twenty five years’ 
experience in conducting and supervising the demon 
stration course m obstetrics 
The book is well gotten up in typewriter litho 
graphic form with alternating blank pages for the 
students to take notes The illustrations while 
few are adequate for the purpose The book is 
small, concise, and full of information The manage 
ment of the various complications is such that if 
followed in the average case it would lead to good 
results 

The book will fill a very useful niche in the leach 
ing of obstetrics and can be recommended to all of 
the schools as a safe and conservative notebook on 
the manikin work E L CoavEtt 


T he fact that Dr Ballenger s book* is now in 
Its sixth edition would be enough to recommend 
It but each edition has improvements and additions 
over the previous number The more recent addi 
tions have been chapters on broncho ccsophagoscopy 
by such noted authorities as Chev alter lackson and 
Gabrial Tucker Dr Ballenger has also added a 
special chapter dealing with the streptococcus sore 
throat because he feels that the organism has as 
sumed a rdle of such importance as to justify a more 
detailed description The book contains over eleven 
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hundred pages and is printed on good stock with 
excellent illustrations and clear type It is a com 
prchensivc one volume treatise on diseases of the 
ear, nose, and throat, and makes a handy and ready 
reference besides a good text Jons F Delph 

T he seventh edition of Coakley’s manual* has 
672 pages and 13 chapters with i6o engravings 
and colored plates The author needs no introduc 
tion and his present volume follows in general out 
line the scheme of his previous manuals Designed 
primanlv to put into compact form the essentials 
of diseases of the nose and throat, the author has 
purposely omitted all controversial subjects and 
has pkced a ready text m the hands of the prac 
titioner The book is not extensive but contains all 
essentials necessary to a good textbook 

John I Delph 


'^IIE book by Bailey on Demonsiralions oj 
A Physuat Signs tn Clmicat Surgery* makes its 
appearance in a second rev iscd and enlarged edition 
The work is entirely complete in that it covers the 
physical signs of practically every surgical condi 
tion The book is written in a clear, lucid style 
which IS made even more effective through the use 
of numerous excellent illustrations The author has 
accomplished much more than the modest title of 
the work would suggest He not only describes the 
physical signs and how to apply them but he 
actually teaches diagnosis and differential diagnosis 
of surgical conditions The student in his clerkship 
and dispensary days the interne in his surgical 
service would find a wealth of practical information 
to guide him in his formative stage 
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Books received are acknowledged in this department 
and such acknowledgment must be regarded as a suflicicnt 
return for the courtesy of the sender Selections wiJl be 
made for review in the interests of our readers and as »pacc 
permits 

OssTEnuav Climca y Obstetrica soaAL. By Doctor 
Augusto Turenne Montevideo Imprenta Naciortal 1930 
A Text Book op Gvnecolocy By Arthur Hale Curtis, 
M D Philadelphia and London \\ B Saunders Com 
pany 1930 

DlEAvERTtS-NAEKOSEINDERCKlRURf-n: By Trof Dt 
\\ AnschueU Dr k Specht Pnv D02 Dr Fr Tiemann 
Berlin Julius Springer 1930 

EjiERGEbCY bLROERY By Hamilton Dailey FRCS 
(Eng) Vol I — Abdomen and Pelvis Newkork \\illiam 
tv ood and Company 1930 


GvNAEkOLOCISClIE OpFRATIONSLLHRE By Dr H V 
Peham Dr J Amrcich llerlm S Karger 1930 

Uebfr dvs Probleu der Boeavrticen CrsCHw ueisil 

EtNE EXPERIUEMEILE UVD TlIFORETISaiE UVTERSt aiUNC 

ad ed By I rof Dr Lothar lleidenham Berlin Juhus 
Spnnger, 1930 

Meoizivische Praxis, Svumll'sc pler aerztliche 
Fortbilduvc Fdilfd by L K Grote A Fromme k 
Wamekios Vol 1 \— Blutung and Iluor By I rof Dr 
IlansRungewithaforewordbyProf Dr kobertSchroeder 
Dresden and Leipzu, Theodor Steinkopd ipjo 
Diagnostics Urcents, Abdoufv By H Vfondor 
Pans Masson et Lie 1930 

iNTRODocrrox TO Medical Biouftry and Statistics 
By Raymond Pearl adreved Philadelphia and London 
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EXPERIENCES WITH THE CEREBELLAR ASTROCYTOMAS' 

A Critical Rtvicw of Sevemtv-Siv Cases 
IIAR\ EV CUSHING M D , Boj>tov 


1 1>JTR0DUCT10>I 

W HAT has been chieflj contributory 
m recent years to the success of op- 
erations for intracranial tumors has 
been the tendency of those mterested m the 
subject to concentrate upon the behaviour and 
traits of special tumors in special situations 
This was hardly possible T\hen these opera- 
tions ’^^e^e few and far between, but now that 
they are of daily occurrence it becomes in- 
creasingly evident that tumors of each par- 
ticular kind occupy favoured sites and evoke 
a similar and therefore recognizable set of 
symptoms This being so, it becomes possible 
with some degree of assurance to foretell m a 
large percentage of cases what particular type 
of lesion will be encountered, what it will look 
like when brought to view, and what surgical 
procedure offers the best prospect not only of 
the immediate amelioration of symptoms, but, 
in an ever enlarging percentage of cases, of 
permanent cure 

As an outcome of this change in attitude 
and with the growing conviction th4t the 
point of origin of tumors of different kinds is 
not purely accidental, it is no longer highly 
profitable to discuss the effects of brain 
tumors in general, to describe the symptom- 
atology of tumors in a given region irrespec- 
tive of their specific nature, or to deal with 
tumors of comparable histology irrespective 
of their location 


Tor this reason, those of us who have been 
at this business longer than others begin to 
feci the obligation of handing on from time to 
time the results of our surgical experience 
with tumors of particular kinds in particular 
situations This sort of information, how e\ er, 
IS admittedly difficult to transmit, for though 
the general principles may be more or less the 
same, no two of these operations are precisely 
alike, and m the process of carrying out what 
at the best is a complicated and often haz- 
ardous procedure, unforeseen circumstances 
may arise which wholly modify its intended 
course When to take great risks, when to 
withdraw in the face of unexpected difficul 
ties, whether to force an attempted enuclea- 
tion of a pathologically favourable tumor to its 
completion with the prospect of an operative 
fatality, or to abandon the procedure short of 
completeness with the certainty that after 
months or years even greater risks may have 
to be faced at a subsequent session — all this 
takes surgical judgment which is a matter of 
long experience and which can scarcely be 
transmitted by the written word 
Surgical judgment, indeed, is a more or less 
inspirational quality which is variable and 
elusive, all surgeons being conscious of having 
it in hand on some occasions, of losing it on 
others It is a good deal like a game which 
even the best and most consistent player 
foozles for some unaccountable reason at 


•Being ttebasagltbewcoodAnhw Dean B-vta Lecture of the Cbicago Surgical Societ^r delivered October j ioj=>,beforetbejoint meeting of rhe 
ChieaM Surgical Soaew tlie Imtitute of Medione of Chicago Queago Neurological Society the Society of Internal filedicirie the Chicago Pedi 
tine Society and the Uiicago Society of Medical History 
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certain tunes The surgery of bram tumors 
may be likened without being tn\ial to a 
form of major sport which is played against 
an invisible but utterly relentless antagonist 
quick to take advantage of every misplay and 
faulty move And when the time comes to 
make public one’s score, it is done somewhat 
apologetically, but with the expectation that 
others may profit by it and with the assurance 
they will come to improve upon it 

the gliomas tn general All this applies with 
particular force to the formidable tumors 
composed of the structural elements of the 
central nervous sjstem, once looked upon as 
invariably malignant lesions with a hopeless 
prognosis Operative interference was com 
monly supposed to activate a tumor of this 
kind and for long the general tendency among 
surgeons was to leave a glioma, once exposed, 
respectfully alone Nor was any encourage 
ment to be had from the standpoint of the 
pathologist There is no better contemporary 
description of the histological peculiarities of 
the gliomas as a class than the vivid though 
brief account written by W T Councilman 
in 1915 shortly after the opening of the Bng 
ham Hospital and based on the 115 tumor 
specimens that had already passed through 
hishands(i) Notonly did he find the lesions 
hopelessly inhltrativc, but so great was their 
architectural and cytological variation from 
tumor to tumor — indeed m different parts of 
the same tumor — that any attempt at chssi 
lication, which would even serve a convenient 
purpose, was then looked upon ns futile And 
when as time passed it came to be appreciated 
that the gliomas represent something over 
forty per cent of all intracranial neoplasms, 
this was taken to mean that approximately 
half of the surgeon’s time, if giv en ov er to the 
treatment of lesions of this kind, would neces 
sanly be devoted to the disheartening occu 
pation of affording at best but temporary 
relief from tumors that were essentially in 
operable 

Thus, neither pathologist nor surgeon, act- 
ing independently, could feel anything but 
discouragement when confronted by new- 
growths whose behaviour and microscopic ap- 
pearance were so in accord with the tradition 
of high malignancy However, as time went 


on and cases were followed to their end, it 
became increasingly clear, from the unex 
pccted longevity shown by patients with veri 
lied ghomas, that there must be a number of 
relatively benign v aneties favourable for surgi 
cal removal provided operative methods could 
be evolved for their exposure and enucleation 
To bring some possible order out of this 
chaos, during the past several years, as may 
be known, my co workers and I have been 
engaged in the attempt to classify the gliomas 
in our collection on the basis of their life his 
tory and behaviour taken in conjunction with 
their histogenesis — a task in which Dr Bailey 
played a highly important contributory role 

Parlictihr gliomas Meanwhile, the gross 
appearance of these tumors as they are en 
countered at the operating table with the 
details of the preferential surgical treatment 
that has been in course of development, has 
received but little emphasis It is high time 
that these wants, for the several now well 
recognized types of glioma, should be more 
fully met 

In an address a year ago before the Medical 
Soaety of Lund (2), a detailed account was 
given of our surgical experiences with what, 
from a therapeutic standpoint, are the most 
unpromising of all the gliomas— the medullo 
blastemas These highly malignant tumors 
which arc particularly common in childhood, 
which in the majority of instances take 
their origin from the roof plate of the fourth 
vcntncle, and which tend to widespread 
transplantation through inoculation of the 
cerebrospinal spaces, prove, m the present 
state of our knowledge, to be therapeutically 
the most baflling of all gliomas In whatso 
cverway they havcbcen treated, whether by 
decompression alone or by radical extirpation 
combined with radiation, recurrence of symp 
toms from continuance and rapid spread of the 
growth has been inevitable, and though tern 
poranly brilliant results have amply justified 
the lalwr spent upon them, the longest period 
of survival in any one case was five years 
I mbarrassing as it was to prepare and publish 
the report of the sixty one examples of these 
tumors m which the operative mortality had 
been higher than for any other form of intra- 
cranial neoplasm, it seemed necessary to do so 
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for the purpose of focusing attention upon 
them We now know, at least, what we are 
dealing with and that is more than could be 
said of these tumors ten years ago 

In the concluding paragraph of that ad- 
dress, I expressed the hope that some day the 
far more agreeable task might be undertaken 
of preparing a comparable sur\ ey of another 
group of gliomatous tumors that show a com- 
parable predilection for the same mid-cere- 
bellar region of childhood but have a far more 
favourable prognosis I propose to take ad- 
vantage of the present opportunity to do so 

Cerebellar astrocytomas early experiences 
The tumors to which I refer belong to that 
nebulous group of lesions formerly spoken of 
as gliomatous cysts which now prove to have 
a neoplastic basis composed of highly differ- 
entiated neuroglial cells known as astrocytes 
Step by step, we have come to learn enough of 
their histogenesis and behaviour to know how 
they should properly be treated, but it has 
been a slow and painful process like feeling 
one’s way in a fog I see no better way of 
showing what obscurities once beset us than 
by describing m> first experiences with the 
few cerebellar tumors operated upon between 
1908 and 1912 which now prove to have been 
of this type They begin the senes of seventy- 
six examples (cf Table) which my associate, 
Dr Eisenhardt, and I have taken the trouble, 
for the purpose of this report, histologically to 
restudy and reverify 

As was inevitable, this temporary concen- 
tration upon tumors of a single type with the 
painstaking re-examination of all the tissues 
has proved to be highly informing By giving 
us a much clearer mental picture of the his- 
tological architecture of the astroc>tomas as 
a group than we previously were able to carry 
when from day to day and week to week we 
were examining gliomas of vaned structure, 
behaviour and location, it has enabled us to 
correct a number of erroneous diagnoses that 
had crept into our previous lists At the same 
time, and what is more important, it has 
forced us to conclude, as will be told, that the 
attempted separation, at least of the cere- 
bellar astrocytomas, into two t>pes, proto- 
plasmic and fibrillary, ma> for all practical 
purposes be abandoned , for most of the tumors 
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prove to be composed of both elements and 
their natural history is the same whether the 
lesion IS predominantly fibrillarj or predomi- 
nantly protoplasmic 

One outcome of this critical revision of the 
tissues has been the discovery among our 
recorded cerebellar astrocytomas of three 
cystic tumors with an unquestionable haman 
gioblastic basis, two of which had been over- 
looked when these particular lesions were 
recently made the subject of a detailed re- 
port (3) These blood-vessel tumors, all or 
most of which m jears gone by received a 
pathological diagnosis of angiomatous” glio- 
mas, are commonly, perhaps invariably, cere- 
bellar lesions and have a life history closely 
resembling that of the cjstic astrocytomas of 
the region Partly for this reason, partly be- 
cause we had not as yet found how positively 
to distinguish them from the gliomas, partly 
because they are apt to produce a reactive 
gliosis m the adjacent nervous tissues, these 
three examples came to be erroneously classi- 
fied as fibnUary astrocytomas, and were never 
subscquentl> detected As a matter of fact, 
the very case that would otherwise have 
served to lead off this present senes now ap- 
pears to us to have been so misjudged The 
story follows 

It was that of a >oung man named Milton Fer- 
guson, well known to a succession of my assistants 
wrho when eight years of age was first operated upon 
in March of 1907 at the Johns Hopkins Hospital at 
which time no cerebellar lesion was detected At a 
second operation in June, 1908, a cerebellar c>st 
(“degenerated ghoma") was found and evacuated 
Seven years later at the Brigham Hospital in July, 
1915, owing to recurrence of s>mptom 5 , the cyst was 
re e-^posed and its wall thoroughly puckered by 
formalin fixation A fourth operation (at other 
hands) was made in June, 1918, when a supposedly 
inoperable ghoma was disclosed A year later, m 
May, 1919, at a fifth operation, the cyst was found 
to be largely replaced by a tumor mass which was 
partly remov ed and diagnosed, interestingly enough, 
as “neuroglial granulation tissue ” A sixth opera 
tion was called for six years later, m April, 1925 
when a radical extirpation of the recurrent growth 
was undertaken and presumably because of a re- 
acts e ghosis It was mistaken for a fibrillary astro- 
cytoma The patient though nearly blind at the 
time of the first operation is still living well, and 
self supporting, now twentj three > ears later This 
long survival period was entirely compatible with 
the behaviour of an astrocytoma but on further 
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stud> of the tissue this diagnosis appears to us to 
he open to such doubt that we feel obliged rcluc 
tant]} to exclude the case from our revised list 

It IS proper openlj to face this apparent 
blunder for the reason that this particular case 
has crept into the literature of the ghomas and 
has been alluded to (its original Johns Hopkins 
Hospital Surgical Number 20433 serves to 
identifj It) on a number of occasions— from 
the standpoint of the c>st (4) from the stand 
point of calcification in slowly growing glio 
mas (5), from the standpoint of cerebellar 
tumors m childhood (6), and as an example of 
a fibrillary astrocj toma (7) The admission of 
a probable diagnostic error m this case points 
Its own lesson and at the same time gives the 
opportunity to call attention to the similarity 
in the life history of a cerebellar angioblas 
toma and astrocytoma to which there will be 
occasion to return m considering the difftrcn 
tial diagnosis 

In 1907 when this Ferguson boy first came 
under observation, brain cysts contamingyel 
low fluid were usually looked upon in accord 
ance with the belief of Sir Victor Horsley as 
degenerated gliomas That these xantho 
chromic cysts were invariably associated with 
a mural tumor was unknown or was unappre- 
ciated, and the fact that the cyst encountered 
at the second operation would be found eight 
years later to have become largely replaced 
by a solid growth was wholly unforeseen Em- 
phasis, in other words, was laid in those days 
on the cyst rather than on the tumor that 
gav e origin to it, and because the accumulated 
fluid was presumably secreted by the cyst 
wall, it was something to be destroyed or re- 
moved if possible This, therefore, was the 
customary procedure, as exemplified by the 
first two cases in the series as now revised 

Case i A ph>sician s child under two years of 
age and supposedly rachitic had been under ob 
servation oS and on during the year igoS for a 
rapidly progressive hydrocephalus which had dc 
V eloped subsequent to a fall after an apjKiYenlly 
normal first year of life A series of combined 
ventricular and lumbar punctures led to the con 
elusion that there must be a mechanical block at the 
foramen of Magendie The child gradually became 
bedridden, spastic subject to convulsive (cerebellar) 
seizures, and an exploratory operation was finally 
deemed necessary 


Accordingly under ether anx-sthcsia on April 29 
1909 the exploration was made and a huge mid 
cerebellar cyst was disclosed An attempt was made 
to dissect out the cyst wall (Fig i) but this had to 
be abandoned short o! completion owing to the 
depth to which the cavity extended The child did 
not long survive the operation, and at autopsy the 
deeper residual part of the cyst (Figs 3 and 3) was 
found to be partly lined by a “gliomatous tumor 
which when rcstudied in 1923 was recognized as an 
astrocytoma and classified as protoplasmic Though 
predominantlv so it nevertheless contains many 
scattered fibrils 

In the next case, in the process of extirpat- 
ing the cyst a nodular mural tumor was at the 
same time accidentally rcmoverl This was 
looked upon it the time as a matter of second 
ary interest rather than of primary impor 
lance and the favourable outcome was long 
ascribed to the eradication of the secreting 
cyst wall 

Case 3 Permanent cure 0/ a f’liomalons cerebellar 
evsl folhutiig 0 siiinlf operation at uliieh a mural 
tumor iioJiile vas irioJtcrIrnllv removed tn proeest of 
remoting the ey:t uall Patient htmi and veil after 
3 t years 

Apnl 1 1909 Xdmission ol Idward T a car 
penterjfiyeatsof age referred bv Dt J 0 Hopkins 
of New ^ofk with the complaint chiefly of headaches 
and loss of vision 

Anamnesis For four years and perhaps longer he 
had been having periodic headaches with blurring 
of vision and some slowly increasing unsteadiness in 
gait He had betn seen at the Johns Hopkins Pis 
penury in April, 1906 when a diagnosis ol “nervous 
headaches’ was made and he was fitted for glasses 
In August, 1908 he began having periods of tern 
porary amaurosis and his sight then failed rapidly 
bight weeks before admission an exploratorv era 
niolomy with exposure of the left cerebral hemi 
sphere with lapping and temporary drainage of the 
ventricle after disclosure of a hvdrocephalus had 
been made in Brooklyn, New liork 

I xarntnattOH showed a young man with an ad 
vanced cerebellar syndrome and a small riding’ 
bone flap vnthout decompression over the left side 
of the cranium There was a choked disc of 7 
diopters with secondary atrophy ^lSlon was re 
duced to light perception and the counting of fingers 
with occasional correctness Some hypxsthesia of 
the nght face and tinnitus in the right car suggested 
a probable tumor ol the right cerebellar recess 

Operation April 14, 1909 Under ether the cus 
tomaryr cerebellar exposure was made with bilateral 
flaps and removal of the posterior arch of the 
foramen magnum A coincidental ventricular punc 
ture was not yet a common practice and extra 
cranial bleeding was diflicult to control On open 
ing the dura the cerebellum extruded greatly and 
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marked foraminal herniation of the tonsils was 
present Palpation revealed a soft area to the left 
of the midline A needle was inserted and >ello\v, 
quickl> clotting xanthochromic fluid was with 
drawn The effort, customary at the time, was then 
made to dissect out the c>st bj brushing it away 
from the adjacent cerebellum In this process a 
solid nodule of tumor the size of the terminal seg 
ment of the thumb was unexpectedlj encountered 
and removed with the deeper part of the c>st wall 
A portion of the tumor nodule which was firm and 
“gntt> ” was submitted to Dr F B Mallorv and 
termed a “psammomatous glioma” probabl> malig 
nant in view of existent mitoses 
Subsequent course Following this operation the 
patient made a speedy recoverv His cerebellar 
sj mptoms rapidl> subsided and though the choked 
discs were not quite flat at the time of his dismissal 
on May 11, they were fortunatelj receding with 
retention of light perception The patient sub 
sequently learned broom making at a school for the 
blind and this occupation has enabled him to marry 
and support his two children He is now 47 >cars 
of age and writes that he works at his trade eight 
hours a da> 

The fact that in the process of dissecting 
out this c>st a nodule of tumor was encount- 
ered and removed was regarded at the time 
as purely incidental Indeed, when in 1923 
Dr Paul Martin (4) made an end result study 
of the various xanthochromic cysts of the 
nervous system, all of which at that time were 
supposedly gliomatous, the relation of the 
tumor removal to the long survival period in 
this case was scarcely suspected 

When an experience such as this is now 
looked back upon, it seems that only stupid- 
ity could have so long delayed our better 
understanding of these lesions Indeed, wc 
did not hit upon the explanation of our many 
failures till fifteen years later, and then only 
because we began routinely to search for and 
to remove the mural tumors from all cysts 
largely to give us tissue for tumor classifi- 
cation In partial extenuation, it must be 
recalled that the cases did not follow in se- 
quence and between them many experiences 
of other kinds relating to other tumors inter- 
vened to obliterate their memory and obscure 
their significance What is more, w e of course 
could not foresee what had been accomplished 
for this patient and the immediate result was 
no better than would have been brought 
about by the less hazardous procedure of 
merely evacuating the cyst 



Fig I (Case i ) Photograph of portion of excised 
cyst waU spread over a ball of cotton to give its ap 
proximate size 

The third case in this early series was that 
of a child of SIX with an advanced cerebellar 
syndrome who was first operated upon m 
May, 1910, when a large xanthochromic cyst 
tvas merely tapped and ev'acuated After a 
year’s relief from symptoms a second opera- 
tion by another surgeon disclosed a large 
gliomatous tumor which was partly removed, 
and after another interval of two years an 
attempt at my own hands to make a more 
radical extirpation led to opening of the fourth 
ventncle with subsequent fatality from men- 
ingitis 

The fourth case, which first came under 
observation m October, 1910, six months 
later than the preceding one, is as follows 

A boy nine years of age, blind on admission, gave 
a history of unsteadiness for a period of at least five 
years At operation a marked pressure cone was 
disclosed but no tumor, punctures of the hemispheres 
being negative The decompression gave relief for 
over a year when headaches and vomiting returned 
and at a second operation in January, 1912, a large 
median cyst was encountered and its wall partly 
removed Two year-s later he was brought to the 
Brigham Hospital bedridden and hav mg a succession 
of cntical Jacksonian seizures The unmistakably 
advanced cerebellar syndrome was complicated by 
coexistent signs of spinal paralysis suggesting tumor 
implantation A third operation was undertaken, 
January 16, 1914, w-hen underlying a superficial 
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fig 3 (Cise I } Coronalscction of thebrain Oinat size) iboKing the marked 
hydrocephalus and the intact residual anterior portion o( the cerebellar c>st 
(cf Fig 3) From the dorsal remnant of mural tumor indicated by the arrow 
a block has been cut out for histological venfication |Ref p 13} ) 


ostaiarge firm median tumor projecting through 
the foramen magnum was uncosered The at 
tempted piece meal extirpation of the growth was 
abandoned owing to the patient s condition Death 
from respiratory failure soon followed and at post 
mortem examination the remaining portion of the 
growth was found capped by a concealed cyst (Iig 
4) There was a coincidental extensive syringo 
myelia of the cord accounting for the spinal paraly 
SIS 

The tumor recognized as a glioma was carefully 
described at the time by W T Councilman It was 
restudied by Bailey in 1933 wbo regarded it as an 
astrocytoma of protoplasmic type and it is so clas 
sided in our monograph (3) though U contains many 
sparsely disposed fibrils 

The next case the fifth m this original 
senes, owing to the unusual premonitor> his 
torv and prolonged interval of comparative 
relief following mere cyst evacuation merits 
reporting m some greater detail 


Case $ Emtrgenev puncture of cerebellar c^st 
folloutHg siidJeu respiratory failure Removal of 
large mural uoditle at operation IJ ^ears later Patient 
now symptom free jz ycorj from probable onset of 
symptoms 

October 32 ipn Admission lo the Johns Hopkins 
Hospital of Ora M 17 years of age referred by Dr 
Charles 1 kahike of Chicago 
I mergtncy operation The patient on reaching the 
hospital late in the evening was found to be m a 
critical condition complaining of intense headache 
highly restless with a choked disc advanced to the 
stage of secondary atrophy The anamnesis 
sketchily secured from his attendant strongly sug 
gested a cerebellar tumor, and recognizing the ur 
gency of the case it was being worked up as rapidly 
as possible That a critical condition of this sort 
could be tided over by the intravenous administra 
tion of hypertonic salt solution was then unknown 
On the afternoon of October 23, while the pre 
Iinunary neurological examination was being checked 
in the ward, the patient became cyanosed, developed 
Cbeyne Stokes respiration, had an agonal, copious 
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mo\cment of the bowels and stopped 
breathing Artificial respiration was 
immediately and siiccessfull> instituted 
Acting on the inspiration that he might 
conceivably have a cerebellar cjst, he 
was transported b> stretcher to the 
unfortunately distant operating room 
which was hurnedlv prepared There, 
face down on the cerebellar table in a 
position favourable for artificial respira 
tion by Schafer’s methods, after scant 
aseptic preparation a burr opening was 
made over the right cerebellar hemi 
sphere and a needle introduced through 
the dura A large xanthochromic cjst 
was struck, fluid spurting from the 
needle, spontaneous breathing was al 
most imraediatelj resumed and an hour 
later the patient was responding to 
questions The period of respiratorv 
cessation had been almost precisely Fig 4 (Case i ) Photograph (nat sire) of a section ib-ough the 
three quarters of an hour entire cerebellum showing the situation and ctfent of the flat mural 

itiamtiests This, as subsequently tumor variously diagnosed as def,enerated (,IJon:a or congenital cyst 
elicited in detail, served unquestionably and as protoplasmic astrocytoma (1924) It shows abundant 

to date the onset of symptoms from P ^ 

the spring of 1897 when at the age of 

four, after recovery from a prolonged attack of soon subsided and at the time of his discharge on 
whooping cough, the boy was noticeably unsteady ^ovembe^ 7 he was walking with support and in a 
on his feet and during the remainder of the year bad fairway toward recovery from all sy mptoms apart 
early morning attacks of occipital headache and from some impairment of vision 
vomiting Associated with some of the more severe He subsequently resumed his high school studies, 
bouts of vomiting spasms occurred in which he would caught up viuh hts former class and graduated ti o 
stiffen out The attacks, which were regarded and years later He then attended a teachers' institute 
treated as choreiform, recurred periodically during and a letter of August, 1915, stated that he was 
1898 and 1899 alternating with intervals of a few teaching in a country school and that the summer 
months’ duration in which there was symptomatic before he had without the slightest fatigue climbed 
relief Pike’s Peak one night to see the sun rise His only 

In the spring of 1900 the boy’s head was observed handicap was some persistent atatia of his right 
to become unduly large, and there followed a period hand A y ear later he w ent into business for himself 
of five years during w-hich, apart from some residual as an apothecary 

awkwardness 0/ locomotion he remained symptom- In Way, igiS, during the writers absence in 
free In 1906, however, headache and vomiting France, there was a temporary return of symptoms 
again appeared in much exaggerated form with He consulted a neuro surgeon who on the basis of a 
marked ataxu and definite impairment of vision right astcreognosis advocated a cerebral exploration 
Constipation, meanwhile, had become a most trou wWh the patient refused and the symptom sponta 
blesome symptom, for the boy dreaded to evacuate neou«Iy subsided [Astereognosis in the right arm 
his bowels as straining greatly increased his discom had been a feature of the case throughout Its 
forts occurrence m assoaation with cerebellar cysts has 

Following an operation of some sort at this tune, been covered m another connection (3) J Another 
the details of which remain unknown, there was attack more serious in nature occurred m December 
again a period of relief so that for another five years of 1922 at which time Dr Kahlke re evacuated the 
in spite of occasional headaches, vomiting and per- cyst In September, 1924, owing to a return of 
sistent instability, he was fairly regular in his attend pressure symptoms with increasing inco ordination 

ance at school Two months before his hospital he again consulted Dr Kahlke who after an tneffec- 

admission with some abruptness the symptoms had tual attempt again to tap the cyst referred him to 
again suddenly become greatly increased with m- the Brigham Hospital 

tense subocapital headaches and such a degree of Admtsstoti October 10, 1924 The patient at this 
inco ordination he was necessarily confined to bed time was suffering from severe occipital headaches, 

Interval history FoUow-mg the emergency opera vertigo, hiccoughing and constipation Examination 

tion recounted above, there was a smooth con showed a markedly staggering gait, nystagmus, 
valescence marred only by prolonged hiccoughing ataxia.hypotoniatv.rightastereognosis, exaggerated 
The cerebellar ataxia which at first was excessive deep reflexes, and choked discs 
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T]* 4. (Case 4 ) Mesial section of brain showing partially escasateti astrocytoma capped by concealed cyst 
the detection and evacuation of which might even in 1914 have made complete eitirpation of growth possible and 
have forestalled fatality (Kef p 134 I 


Re operation On October 3i under ether anas 
thesia a proper bilateral exposure of the cerebellum 
was made for the first time A huge, multilocular 
evst holding circa 125 cubic centimeters of jellow 
clotting fluid was evacuated, a centrally placed 
mural nodule of hen’s egg size (Fig 5) was exposed 
and extirpated apparently in its totality The 
tumor proved to be an astroc>toma of fibrillary 
type 

Postoperaii’c course Convalescence was some 
what storms There was fever and a succession of 
punctures were necessary to remove bloody cerebro 
spinal fluid This was overtomc and the patient was 
discharged on November 15 with all symptoms 
greatlv improved His letters during the subsequent 
SIX years repeat the statement that he had never 
known before what it was to feel really well and he 
continues to conduct his business as an apothecary 

The notable feature of this story is the long 
antecedent history before the tumor reached 
the point of causing what might have been a 
fatality from medullary compression Four- 
teen months rather than as many y ears xtould 
ha\ e been an o\ er long premonitory penod 


for a medulloblastoma m the same situation 
But of such matters wc then knew nothing 
any more than wc knew that the mere e\acua 
tion of the cyst would only ser\e to postpone 
the day when a radical attack on the under 
lying tumor would be necessary, a task much 
more easily accomplished at a primary session 
when the mural tumor, as it was in Case 
might happen to be comparatn cly small Un 
fortunately, howexer, the surgical problem is 
not always so simple as this proposal would 
imply, as IS shown by the last of the six cases 
in this early scries 

CAsed Ten years before entrance when 13 
years of age, the patient had been thrown from a 
mule striking the back of his head He was knocked 
unconsaous Two years later, owing to posterior 
headaches and vomiting he was in a hospital for the 
better part of a year Since that time, though never 
wholly free from symptoms he had managed to finish 
school and take up the trade of carpentrv \ision 
had been slowlv failing and of late there bad been 
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periods of temporarj blindness During the three 
^^eelvs before admission he had been ha\mg a series 
of “spellb” characterized b> c%anosis and ngidity 
but u ithout unconsciousness Constipation had been 
a most troublesome sjmptom for man\ >cars 

Examination showed a bedfast and stuporous 
i oung man with a pulse of 60, complaining of intense 
headache There was a bilateral advanced choked 
disc of 6 diopters with vision reduced to counting 
lingers, a bilateral abducens palsv , and njstagmus 
Oait, station and inco-ordination were impossible to 
test Neither deep nor superficial reflexes could be 
elicited 

cerebellar tumor with secondary hydrocephalus 
was suspected but the patient's general condition 
was too critical to justify the prolonged inhalation 
narcosis necessanlv employed in those days for a 
cerebellar exploration It was thought diagnostic 
information might be gamed and that benefit might 
follow a callosal puncture, a procedure which at the 
time was warmly advocated in some quarters The 
puncture accordingly was made on April aq with 
only teraporarv amelioration of the symptoms 
Headache and vomiting m aggravated form soon 
returned, swallowing became impossible necessitat- 
ing nasal feeding, and death with hyperthermia 
(loS® r ) occurred on the eighth dav 

The autopsy showed a hy droccphalic brain with a 
large, centrally placed muUicvstic cerebellar "gli 
oma” inseparably incorporated with the brain stem 
(ct Fig 6) 

The postmortem findings in this long neg- 
lected case would ha\e been enough to dis- 
courage the most optimistic from undertaking 
an operation for any such tumor That the 
surgical problem was in any way related to 
the preceding experiences, other than that the 
growth was one of the kaleidoscopic manifes- 
tations of gliomatous tumors m general, was 
not suspected Yet could this growth have 
been attacked, as today, under local ames- 
thcsia and its chief mass electrically removed 
with relief of the hydrocephalus and re estab- 
lishment of cerebrospinal fluid circulation, the 
patient might well enough still be alive 

Stages of classtfication Taken by them- 
selv es and properly interpreted, the experience 
with these six cases from this original Balti- 
more series would tell almost all there is to 
be told about these cerebellar astrocytomas 
They make it sufficiently clear that symptom- 
atic indications of the disorder can be traced to 
childhood, that the lesions at the outset tend 
to be cystic, that symptomatic recurrence 
may be expected after mere cy'st evacuation, 
that the cysts contain a mural tumor which 



f ‘g 5 (Case s ) Photograph of wet tissue nodule 
(nat size) as removed at secondary operation 

may be expected to increase m size ultimately 
to fill and largely replace the cavity , that re- 
moval of the mural tumor nodule may result 
in cure which indicates that the xantho- 
chromic fluid exudes from the surface of the 
tumor and not from the wall of the cyst 
proper 

But these interpretations are purely retro 
spectivc The long survival periods of the 
favourable cases were wholly unforeseen and 
fifteen years were to elapse before we came to 
correlate the type of the glioma with its 
clinical prognosis In our groping efforts, 
meanw hiie, to find some conv enient method of 
distinguishing between surgically favourable 
andunfavourableghomas, we came to separate 
them into (i) ghomatoas cysts, when at op- 
eration the bulk of the space-occupying lesion 
was found to be cystic, (2) cystic gliomas, w hen 
a cyst-contaimng tumor was encountered, 
and (3) non cystic glwmas, which supposedly 
were the least fav ourable of all as they show ed 
no tendency to undergo what was thought to 
be cystic “degeneration ” 

We were m this primitive stage of glioma 
classification when in 1922 at my suggestion 
Dr Martin made an end-result study of the 
tumors of the first category — the “gliomatous 
cysts “ At that time the relation of the tu- 
mor nodule and its removal or otherwise to 
the survival period was scarcely suspected for 
though Case 2 cited was then living after 
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Fig 6 (Case 6 ) Mid section of brain showing mul(K>$tic astrDC>toma al trrmmal stage after ten }ean of 
symptoms unaffected by preMous operations Squared area represents site of MocL remosed (iQSj) for special 
stains showing incorporation of tumor with brain stem without sharp demarcation (Ref p 137] 


i4jears,atumornodulehaMngbeenrcnio\cd Dr Bailc\ undertook the task to \\htch I ha%e 
with the c) St wall, Case 5 was also lt\ing after alrcad> alluded of attempting histological!) to 
II jears following a mere c>st evacuation classifj the 400 or more gliomas in the col 
All this was highly confusing and c\cn lection into more or less distinct groups Our 
though Dr Martin’s report (4) ser\cd to programme was to follow two independent 
show that the average sunival period of pa lines which were to converge, on the one 
tients with “gliomatous cysts” was surpns hand the tedious microscopic re examination 
ingly long, a similar study two >cars later bj b> special stains of the tissues in the tumor 
Dr van Dessel (5) of a group chiefly of non collection, and on the other, the more me 
cystic gliomas, which were undergoing sufii chanical but equall) time consuming task of 
cient calcification to betray their presence m overhauling and tabulating the clinical data 
X-ra> films, had a corresponding!) favourable and of pursuing patients and their famil) 
prognosis Highly dissatisfied therefore with doctors for final results 
our crude glioma classification and deprccat That such a schema of classification as was 
mg the fact that the “ gliomatous c) sts ” based finally published three y cars later would scrv e 
on xanthochromic fluid alone had come to be merely as a useful working basis to be simpli 
incorporated in our verified tumor senes [we fied and amended m the light of further cxperi 
then little suspected that some of them had ence was fully appreciated In the course of 
an angiomatous rather than gliomatous basis], this primary general survey it was found that 
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Fig 7 Graph showing age incidence m hemi decades of patients with four 
principal types of %crified tnidcerebellar tumors 76 astrocytomas (solid line), 62 
medulloblastomas (broken line) 22 hxmangioblastomas (crossed line), 19 epen 
dyraomas (circled line) (Ref p 145) 


several cjstic tumors with an angioblastic 
basis had come to be incorporated among the 
gliomas, and a subsequent detailed study of 
these particular lesions ( 3 ) disclosed the fact 
that they are almost invariably situated in 
the cerebellum This naturally suggested 
that a detailed study of the several histolog- 
ically-differing types of glioma might show 
that they too had definite seats of predilec- 
tion What IS more, it is only m the course of 
such a particularized study of tumors of one 
type and position that their peculiar symp- 
tomatology begins clearly to stand out Con- 
versely, any inconsistency in behaviour and 
symptomatology of a histologically-classified 
tumor picked up in a systematic review of a 
group of cases immediately suggests that some 
error in the pathological diagnosis has in- 
advertently crept m and indicates that the 
case deserves thorough revision 

2 TABULATION OF CASES ^ 

The tedious process of getting the mam 
facts of a long series of cases in chronologically 
tabular order is essential to a study of the 

iTo be found ippended 


present sort It not only serves to show when 
and how progress has been made but it brings 
to light the more notable de\nations from 
what proves, on the basis of averages, to 
represent the common type 

A tabulation of the more definitely fibrillary 
astrocytomas which had been identified m 
the tumor senes up to January i, 1924 , was 
published by Dr Bailey and myself m our 
monograph on the gliomas ( 7 ) We, however, 
were at that time chiefly concerned with the 
histopathology of the lesions irrespective of 
their situation and had only begun to have 
glimmenngs of the predilection of certain 
gliomas for certain sites Of the 32 cases then 
identified, nine were cerebral, and the fact 
that these nine cerebral lesions occurred m 
patients with an average age on admission 
of 33 years whereas in the cerebellar cases 
the average age was only 13 years certainly 
required explanation 

Another peculiarity that needed looking 
into was the fact that among the remaining 23 
patients with cerebellar lesions there were 
several m whom the symptomatic onset was 
at a surpnsingly advanced age A critical 
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Tig 8 (Case 6i ) Lssentially cystic fully exposed median astrocy 
toma vath fiat mural nodule On the roof of the sentrKle in an infant 
I primary view of lesion beneath arachnoid membrane 11 withdrawal 
ofcjstwall in cavity showing residual mural tiKnorin depth Insert, 
estimated mid section of lesion [Refs pp ijrandjfo] 


OBSTETRICS 

re examination of these exceptional 
cases discloses t«o unmistakable 
angioblastomas which had escaped 
us, a probable arachnoidal c> st with 
mural gliosis rather than tumor, 
and a tumor of which the diagnosis 
JS highlj questionable A few other 
cases we ha\e felt obliged to ex 
elude because of the unccrtainlj 
of thelocationof the lesion, whether 
pontine or cerebellar, or because w c 
were for other reasons in doubt 
This lca% es from our original 190S- 
1523 list of 32 onl^ 19 examples 
of unquestioned cerebellar astro 
cjtomas of fibrillarj tjpc 

Meanwhile, however, to this 
grcatl) reduced list of cases ante 
cedent to Januarj i, 1924, nineteen 
additional ones can be added, mak 
ing 38 m all, man> of them being 
examples of “ghomatous cjsts” 
which ha\ c since been histological!) 
\crificd through “ccondarj opera 
tions What is more, for reasons 
to be more full) explained in the 
section on c)tolog>, the cerebellar 
astroc:)tomas prcMousl) classified 
as protoplasmic have been incor- 
porated m the Tabic because from \ 
prognostic and practical point of 
MOW the attempt to distinguish 
between protoplasmic and fibril 
lar) t)pes among thc«!e cerebellar 
astroc) lomas of childhood is need 
JcssI) artificial It is most rare to 
find a fibrillar) astroc) (oma of the 
cerebellum without some area m 
which the cells arc of protoplasmic 
l> pc rare also to find a tumor ih \l 
is so predominant!) protoplasmic 
as grcatl) to prolong a search for 
fibrils 

We consequent!) have come to 
led that the tumors normall) hav c 
a combined c)tolog), and their 
clinical behaviour and prognosis 
prove to be the same whether the 
cells of one or of the other t)pc 
predominate Accordmgl), all as 
trocytomas of the cerebellum have 
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properly come to be allocated together 
Thus as our knowledge of the behaviour and 
favoured situation of these different types of 
glioma increases and becomes more exact, 
the cases gradually tumble into their proper 
and possibly hnal categories 
In this fashion, a tabular survey b) point- 
ing out similarities as well as bj pointing out 
the more striking type-deviations, serves to 
indicate where the attention of those studying 
the subject should be focused In addition 
to this, the existing table as it stands is in- 
forming and useful m showing how the 
therapeutic procedures have, step by step, 
been modified to meet newl> acquired in- 
formation — when ventricular punctures began 
to be employed in course of operation, when 
cerebellar cysts were merelj evacuated, when 
attempts were made to destroy the c>st walls 
bj excision or fixation, when the importance 
of the mural nodule began to be appreaated, 
when tumor classification began to show its 
effects, when radiation was given a thera- 
peutic trial, when the central position of the 
lesion began to be taken into account with 
vermis transection as the preferential method 
of its exposure, when electro-surgery first 
began to be emplo>ed All these are matters 
which will be touched upon m their proper 


In the recent cntical review of the medullo- 
blastomas (2) stress was laid on the fact that 
the majority of these tumors were median in 
position, occurred in early childhood and 
appeared to take their origin from the roof 
of the fourth ventricle, a vertical indsion of 
the vermis being the favoured method of ex- 
posing them Tins applied to 52 of the 61 
cerebellar cases (85 per cent), there having 
been seven examples (15 per cent) which were 
exceptional 212 that the patients were older 
and the tumor was laterally placed m one of 
the hemispheres The probable congenital 
origin of these tumors was assumed on the 
basis of their peculiar cytology, situation, 
occurrence in early life, and recorded presence 
in twins 

Among other tumors that show a predilec- 
tion for this structurall> compheated region 
constituting the roof plate of the fourth 



Fjg 9 (Case Cl) Infant S2 months of age 17 da>« 
after opcralion to show hydrocephabc head, well healed 
wound and absence of protrusion [Ref p 15: J 


ventncle, the angioblastomas are unmistak- 
abl> ascnbable to a congenital fault of de- 
velopment and indeed, as Lmdau's studies 
(8) have shown, possess defimte hereditai:> 
tendencies The same, I think, holds true 
of the ependjunomas of this region ^ WTiether 
the tumors under consideration can mtb com- 
parable probability be ascribed to some de- 
velopmental fault m the region is less clear 
The angioblastomas of the brain are, without 
exception it is safe to say, found only in the 
cerebellum, the medulloblastomas m our 
senes, with two possible exceptions, are like- 
wise confined to the cerebellum, the epend>- 
momas, though more commonly cerebellar, 
begin to show a tendency to occur elsew here, 
there having been eighteen associated with 
the fourth v entncle and seven w ith the cere- 
bral ventncles, and finally the more numerous 
astrocytomas appear to be about equallj di- 
vided between median cerebellar and scat- 
tered cerebral lesions 

duUneuve lesions were iraong Ihe first of the gliomas to be 
usiiy 6a«eiitiat^ Reports from this clinic oi si* eiaroples lour of 
ihem OI uie fourlli rentnOe have been made by P Bailey (p) 
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Fig 10 (Case 57 ) Sbowmg I proininenl>rnnjs»ithprimaryincision HiCenlrally 
disposed cyst with small, bicraUy placed mural nodule {Ref p 156] 


4 INCIDENCE 

I Percentage To September 10, 1930, the 
brain tumor senes contained 805 gliomas of 
all kinds For a \anet> of reasons the precise 
t>pe of 204 of these tumors remains in doubt 
but the remaining 601 tvith a reasonable 
degree of accuracj ha\e been definitely das 
sihed Among them are 227 astrocytomas 
of which the 76 cases the subject of this 


report arise jn the mid cerebellar region 
These represent therefore approximately 9 4 
per cent of all the gliomas and about one 
third of the astrocytomas of all types and 
all situations 

As already intimated and for reasons to be 
gone into later on, our interpretation of these 
cerebellar astrocytomas is changing m that 
we no longer feel disposed to distinguish be 
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Tig II (Case 69 ) Sketches showing I, the slightly prominent uvula and moder 
ate tonsillar herniation, 11 , the deeply seated tumor partly exposed III, the tumor 
being dislodged after primaty excavation, IV, the residual edge of adherent growth and 
widely opened ventricle Insert shows presumed site of the lesion [Ref p 158] 


tiveen iibT2lhr)' and protophsmic types, so 
far at least as the cerebellar lesions go 
Whether further study will show, as we sus- 
pect it may, that the fairly numerous so- 
called protoplasmic astrocytomas of the 
cerebrum,^ in view of their invasive tendenaes 
and proneness to rapid recurrence, ate tu- 
mors of less highly differentiated cells than 
astrocytes, remains to be seen Whereas the 
benign astrocytomas of the type with which 
w e are dealing and which tend to form cysts in 
their early stage of development seemingly 
occur m iJie cerebellum and cerebrum m ap- 
proximately equal number, the invasive types 
of “protoplasmic astrocytoma” are not found 

•The certbfal astiocytoiaas isi in number are at present tubdivided 
into 64 of fibnllary type and 87 of protoplasmic type Many of ihe 
Utter are rapidly growing infiltrative tumors with abundant nuCoses and 
should in all probability be separately classified They moreover occur 
in patients with the average age of 40 years whereas the xy cerebelbr 
asbocytotnas formerly classified as protopUsmic had an average age of 


jjj the cerebeJJum at ail Thej' are confined to 
the cerebral hemispheres, occur almost with- 
out exception m adults, and have a prognosis 
almost as grave as that of the glioblastomas 
2 Age A casual surve> of the column in 
the table giving the patient’s age on admission 
will show that the great majority were still 
pre adolescent, the average age being 13 
years The average recorded duration of 
symptoms would lower the age of symptom- 
atic onset to 1 1 years, which approximates the 
age on admission of the patients with medullo- 
blastomas Even this fails m all probability to 
give the correct impression, for the astro- 
qrtomas are most insidious in symptomatic 
onset, loss of vision from secondary optic 
atrophy being not infrequently the first re- 
corded symptom The accidental disclosure 
of the lesion in Cases 2 and 61, both of them 




SURGERY, GYNECOLOGY AND OBSTETRICS 



Fig 12 (Case 64 ) Showing I a siightl> more prominent uvula thin m Figure 21, 
with more marked tonsitlar herniation necessitating laminectomy of atlas II the 
small nubbin of tumor erposed at the calamus III the deep seated lesion with small 
overlying cyst after vermis transection, IV the final wide exposure of dilated ventricle 
and aqueduct [Ref p 158 1 

children onl> 22 months old, was doubtless then looked upon as irreleMnt, such, for ex 
due to the unusual size attained by the cyst ample, as matutinal vomiting ascribed to 
Otherwise the symptoms might have been some gastric derangement of childhood and 
dela>ed for years long foigotten However this ma> be, not a 

These age calculations necessarilj are made few of the clinical histones of patients whose 
from what the clinical histones record and age on admission exceeded the average, 
doubtless a more searching anamnesis when dearly indicate a long drawn out preliminary 
the older histones were elicited would have stoij Of this Case 5 provides a striking 
brought out antecedent symptoms that were example, the patient, aged 17, having had 
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Fig 13 (Case 70 J Showing J, the prommenC vemus and tonsiUar hernia 

lion necessitating laminectomy of atlas, II, the visible tumor shown by separating ton 
sils, III, median incision of vermis with clips on chief entenng %essels, IV, the process 
of eTca> ating tumor by scalloping Insert shows estimated degree of extirpation gi\ ing 
temporary relief of symptoms (Ref p 159 1 


penodic attacks of subocapital headache and 
\omiting for a period of thirteen years 
Among other examples is that of a 21 -year-old 
woman (Case 33) who had suffered from 
headaches and vomiting pretty much all her 
life and on whom a subtemporal decompres- 
sion for unlocalizable tumor had been made 
five years before admission Still another is 
that of a t6-year-old girl (Case 60) who for 
several years before she became consaous 
herseif of any disability had been "teased''* 
by her playmates because of her unsteady 
gait 

In the accompanying chart (Fig 7) the ages 
of the 76 cases on admission are recorded m 


hemidecades together with the 62 verified 
medulloblastomas The 22 angioblastomas 
and the 18 cerebellar epend> momas The fact 
that the curves of the two larger groups do 
not more nearly correspond merely goes to 
show that the symptomatic effects of the 
astrocytomas become a source of anxiety less 
early m life To put it in another way, the 
position of the peak of the curve ma> be taken 
as a measure of the aw areness of practitioners, 
more particularly of pediatncians, ophthaL 
raologists, and neurologists, m regard to the 
early symptomatology of these tumors W^t 
ma> expect the peak slowly but certainly to 
move to the left in years to come 
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Fsg 14 (Case 68) Shoeing I a solid median exposed tumor with cystic nrojcc 
tioD through foramen magnum 11, cscasation in process with tilting inward o( shell 
III suturing of tumor shell to dimmish size of growth l\ , estimated mesial section (cf 
Tig ij ) [Refs pp 155 and 159) 

3 Sex Whereas the medulloblastomas is recorded m a surprisingly large proportion 
proved to be three times more common in of the cases, particularly should one include 
males than females, the astrocytomas are under this heading the bruising elTects on 
almost equally divided between the sexes and intracranial structures of paroxysms of cough 
there is no apparent reason why tumors of mg 

childhood should show any selectivity on this In consideration of the fact that pertussis 
score IS a common episode of childhood and that 

4 Trauma The time worn question as to children are prone to fall and bump their 
the possible relation of injury to tumors of heads, it may be assumed that these accidents 
any kind continues to repeat itself Whether to which the malady is so often ascribed by 
or not these tumors of childhood can be parents have merely served either to activate 
properly ascribed to some underlying fault of a latent growth or to call attention to symp 
development, we cannot escape from the toms previously unobserved “Unsteadiness 
fact that a history of presymptomatic trauma first observed during convalescence from 
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Tig IS (Case 68 ) Brain on midsection showing larger residual tumor than expected (cf Tig 
14, iv) Note small superficial cyst projecting through incisura, the degree of hydrocephalus and 
the forward displacement of the entire brain stem Patient had essentially no symptoms till two 
months before admission [Refs pp iS4aodi6o| 


whooping cough”, “ suboccipital headache 
and \omitmg after a fall from a swing”, “a 
fall on the ice when skating with prompt 
occurrence of noticeable instability” — re- 
marks such as these punctuate the anamneses 
of the records 

5 SYMPTOMATOLOGY 

In describing the cerebellar medulloblas- 
tomas (2), it was pointed out that the chron- 
ologj of symptoms does not vary greatly from 
case to case and this is no less true of the 
astrocytomas Indeed, the chief and one may 
say only clinical difference between the two 
lies m the relentless progress of the former and 
the more slow and often interrupted symp- 
tomatic advance in the case of the astro- 


cytomas, which has its tragic side m that 
impairment of sight is often the first thing 
to call attention to the fact that something is 
seriously wrong with the child Could one 
make a composite of the histones of all the 
cases thereby eliminating their more excep- 
tional features, a story somewhat as follows 
would emerge 

A child apparently normal in all respects begins 
toward the end of the first decade, possibly after a 
fall or an attack of whooping cough, to have early 
morning headaches with vomiting Nothing much 
IS made of this b> the family doctor, should he be 
called in, for the child subsequently feels perfectly 
well, has had breakfast and wants to go out and 
play This daily performance may continue for a 
considerable time, the child even going to school 
meanwhile There may then be a remission of weeks 



Tig i6 (Case 53 ) Shomng I, cnedian astrocyloma which has come to the surface with a *pinal tongue necessi 
tating Uminectomy of teth attas and aats tor ns erposuTe It the icsidual part of the tumot after incotnpfete 
extirpation [Refs pp 160 and >80] 


or perhaps months and the episode be forgotten On 
their re occurrence the symptoms are likely to be 
more pronounced and are apt to be ascribed to some 
gastro intestinal disturbance This appears the 
more probable since the child finds that straining at 
stool brings on a headache and there is a tendency 
to become constipated 11 hat is more, a mild daily 
laxative usually serves completely to mask the 
svmptoms 

This sort of thing continues off and on until it 
becomes evident that the child is a little clumsy at 
play and gets knocked over easily Very possibly, 
ere this the periodic headache and vomiting mil 
have ceased completely or at least have occurred 
at much longer intervals, and if parents areobserv ant 
they may notice that the child s bead in the intenm 
has increased m size more rapidly than it should 
This however is usually discounted for the child 
meanwhile has become free from complaints and in 
all respects appears alert and well 

Matters may run on in this way for an indefinite 
time possibly with some increase in clumsiness of 
movement or in some instances with no noticeable 
change whatev er until it suddenly becomes apparent, 
perhaps at school that the child s sight is poor To 
counteract this glasses are usually prescribed but 
even should an ophthalmoscope be resorted to a 
child s retina is less easily examined than that of an 


adult and because of the decompressive effects of 
the enlarging head, the optic papillx often show no 
measurable swelling and the fact of their being pale 
and with margins blurred may easily pass unrecog 
nized 

Due to the insidious nature of the symptomatic 
onset It IS in this pre amaurotic stage of the process 
that even today the victims of these mid cerebellar 
astrocytomas as the Table will show, unfortunately 
continue to be admitted to hospital 

The headaches of which the patients com 
plain are often frontal rather than suboccipital 
in location and m a fevs instances the frontal 
sinus had been explored under the belief that 
there must be a concealed infection Indeed, 
bj the time the headaches come to be localized 
in the suboccipital region the patient no longer 
refers to them as such but rather as local dis 
comfort or a painful stiffness m the neck which 
IS aggraxated by any sort of effort likely to 
produce intracranial venous congestion 

Unquestionably the symptoms of these 
cases, even the headaches and vomiting 
hinge more upon the variability of tension of 
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Fig 17 (Case 44 ) Showing I, the asymmetrical posterior 
surface of the cerebellum with almost wholly concealed \er 
mis, II, primary incision through bulging hemisphere entering 
a large tumor lined cyst IRef p 161 ] 


the secondary hydrocephalus than upon 
the purely local factors That some slight 
degree of hydrocephalus must be an early 
sequel even of a small tumor that overlies 
the fourth ventricle is easily understood 
No less well known is the fact that in 
children the skull quickly and readily 
expands by separation of the sutures, pan 
passu with the formation of an obstruc- 
tive hydrocephalus But that a large, 
mesially placed and slowly growing tumor 
of the fourth ventricle may elicit no 
localizing symptoms whatsoever, should 
the pressure effects of the hydrocephalus 
be eliminated, is less well appreciated 
And since this has considerable bearing 
upon the periods of relative symptomatic 
freedom which the histones of these pa- 
tients bring out, it is worthy of the special 
emphasis which the following illustrative 
history will carry 

Case 52 This boy, who was twelve years 
old when admitted on September 27, 1027, had 
a history of having been dropped when one 
>ear of age, severed bumping his head Head 
aches described as bitemporal were subse- 
quentlj of periodical occurrence and in time 
the> came to be replaced by occipital discom 
forts not termed headaches which have con- 
tinued to the present time Six months before 
admission there had been attacks of projectile 
vomiting with complaint of stiffness of the 
neck Instability of gait had been observed 
for two or three months There had been some 
subjective haziness of sight for one week, and 
two days before entrance there had been a 
typical cerebellar convulsion The child had 
been m more or less regular attendance at school, 
until six weeks previouslj 

The examination showed choked discs of 3 
D With normal visual acuity in spite of some 
new tissue formation Though nystagmus was 
absent there was unmistakable ataxia with dys 
metna and hypotonia m all extremities, more 
pronouncedly on the right side There was a 
positive bilateral Babmski with ankle clonus 

1 he diagnosis of a median cerebellar tumor was 
made, and the case w as scheduled for early oper- 
ation In view of the threat to vision he meanwhile 
was given magnesium sulphate in amounts sufficient 
to provoke free catharsis Under this treatment, as 
so often happens, his symptoms such as they were 
faded away, which accounts for the following state- 
ment which precedes my dictated description of the 
operation ‘ T do not recall w hen I hav e undertaken 
a cerebellar operation v\ith less assurance of dis 
closmg a lesion than m this boy's case When ex- 


amined yesterday afternoon, I positively could find 
no symptoms worth recording apart from his choked 
discs and the unmistakable hydrocephalic pressure 
changes in the skull He certainly had no demon 
strable cerebellar symptoms that would ordinarily 
have been accepted as such The localizing diagnosis 
lay solely on the anamnesis and on the neurological 
tests on admission In view of this it was the more 
astonishing that so large a median tumor w as found ” 
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A capacious median c>st ^^as disclosed within 
which was an astrocytoma estimated to be the size 
o{ a hen s egg that dwectly overlay the rooC ol the 
distended fourth ventricle which was wholly cv 
posed after extirpation of the growth 

Naturally enough the earlier in life the 
symptoms put m an appearance, the more 
rapid and evident will be the enlargement of 
the head In the two youngest patients m the 
series not yet two years of age, there was 
little to show but hydrocephalus and a low 
grade of choked disc such as might accom 
panj a mid cerebellar lesion of any type — or 
indeed characterize an acquired hydrocepha 
lus from some cause other than tumor Both 
of these infants proved to have exceptionally 
large cysts with a hat mural tumor In the 


first of them already described (Case i), the 
cranial expansion was the sole prcmonilon 
symptom which had come on after an appar 
cntly normal early development 

The history of the second, a more recent 
case, in which the only premonitory symptom 
was instability, is as follows 

Casf6i The child, jj months of age, was ad 
mitted on December 31, ioi8 with the sole com 
plaint of having lost the ability to walk A full term 
baby born February, 1927, breast fed normal 
dentition, crawled at 7 months, took steps at 9 > 
very active on feet at 12 — a normal infant so far 
with perfect health When 16 months old in June 
1928 there was a single attack ol moining vomiimg 
which was never repeated A month later he began 
to walk unsteadily and this gradually increased B> 
September he would often fall and latterly he had 
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required support when walking Otherwise there 
were no complaints and no observed $>mptoms 
There had never been any headache 

Examination showed a normal appearing, alert, 
smiling and responsive child, contentedly occupied 
With his pictures and to>s The head was undu(> 
large, but the parents insisted that it was no larger 
than was his elder sister's at the same age The 
cranial roentgenograms nevetthelcsb showed a thin 
vault, a sbghtl> expanded sella, and separation of 
the coronal sutures indicating hydrocephalus The 
ejegrounds were difBcult to examine but they 
showed what was taken to be an earl> papillocdema 
There was typical mco-ordination of cerebellar t>T>e 
with some bypotomaty involving the lower ex- 
tremities and a wide stepping unstable gait The 
upper extremities were apparently whoUj free from 
ataxia There was no nystagmus The temperature 
(rectal) was irregular ranging from 97® to loi” The 
climcal diagnosis of a median cerebellar tumor was 
made, a medulloblastoma or tuberculoma being 
favoured 

At operation on January 8, igsg, the dura with 
shreds of arachnoid was found to be somewhat 
adherent to a bulging central, dark, thin walled 
cyst of amazing dimensions occupying fully a third 
of the exposed field (Fig 8) The cyst was found to 
contain canary-coloured 0uid, the amount estimated 
at 80 cubic centimeters Its wall was tough enough 
to be grasped and brushed away from the lateral 
hemispheres but in the depth of the cavity, about 
as shown m the sub sketch, a flat layer of mural 
glioma was seen to overlie the ventricle Though a 
start was made toward the removal of this mass, the 
systolic blood pressure bad fallen off to 60 so that 
after taking sufficient tissue for histological purposes 
without actually getting into the ventnde, the 
operation was concluded The tissue on microscop- 
ical examtnztion was lound to be a pical bbriUary 
astrocy toma 


Convalescence was uninterrupted, and when dis 
charged on January 28 the child (Fig 9) was already 
walking with much less instability He soon became 
symptom free and when last examined in June 
19JO, still remained so 

Experience indicates that a secondary op- 
eration will be called for at some future date 
m this youngster’s case, but meanwhile he to 
all appearances is a normal, active child 
What n e must look forward to m all certainty 
in consequence of having abandoned the op- 
eration short of removing the mural tumor, is 
illustrated by the history which follows The 
case, however, was not pnmanly chosen for 
this purpose but for the reason, more appro- 
priate to this section, that disturbances of 
sight represented the inaugural symptom 

Case 28 A healthy appearing boy, 16 years of 
age, was referred to the clinic November 3, 1921 
because of “eye trouble “ A year previously he had 
fallen from a horizontal bar in a gymnasium striking 
his head on the mat He was «aid to have been 
unconscious for eight minutes At about this time 
be began having “blind spells ’’ They usually oc 
curred during the latter part of the day and were 
described as a sudden blurnng during which every 
thing turned a homogeneous gray color for about 
fifteen seconds when sight would slowly clear There 
meanwhile had been a perceptible loss of visual 
acuity and for three months a tendency to diplopia 
He had seen three different “eye specialists” who 
prescribed glasses, exercises for the strabismus, etc 
rhere had been no headaches, vomiting or discom 
forts of any kind and only on close questioning v as a 
tendency to being unstcad} on his feet admitte<} by 
the boy who ascribed it to his seeing double He 
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nevertheless had conUnued m aucndance >n high 
school till shOTtl> before admission which had been 
precipitited by hi$ failing vision 
Eyaminatjon showed a healthy appearing lad with 
a choked disc of five diopters in the stage oi begin 
ning atroph) a slight left internal strabismus and 
definite nystagmus Tests for cerebellar /unction 
were all negative except for slight possible unsteadi 
ness in standing tandem with closed eyes Cranial 
roentgenograms showed convolutional atrophy and 
questionable thinning of the bone in the suboccipital 
region where there was tenderness on pressure 
\l operation, apart from demonstrable hydro 
cephalus and a definite pressure cone, no abnor 
malities were disclosed and exploratory punctures 
of the bemisphercs were negative A rapid sub 
sidence of the choked discs with preservation of 
20/70 acuity followed this procedure which 
amounted merely to a decompression 

Nearly three jears elapsed when on November 
17 1924 he re entered the hospital because of the 
recent onset of suboccipital headache and pro 
jectile vomiting with fullness of the suboccipital 
region During the interim, despite his impaired 
vision he had been earning a modest livelihood as 
drummer in an orchestra of sorts Apart from some 
slight unsteadmt ss continued periodic diplopia and 
marked constipation he had considered himself 
reasonably well Examination at this time showed, 
in addition to hxs moderate secondary optic atrophy, 
definite cerebellar symptoms with nystagmus a 
positive Romberg and considerable inco ordination 
At a second operation a xanthochromic (40 cubic 
centimeters) cy st w as detected m the left hemisphere 


and a honaontal incision was made down to it On 
widelv opening the cyst gliomatous tissue was seen 
on Its mesial surface In attempting to remove the 
growth It was found to extend down to an inacees 
sible depth in t>ie midcercbellum and alter a pro 
longed session the extirpation was abandoned short 
of completion 

Tollowing this operation there was a remarkable 
and prompt subsidence m all the cerebellar symp- 
toms McwasgucnascricsofX ray treatments and 
discharged December 23 4924 in excellent condi 
tion During the next year while the \ ray treat 
menis were being kept up he was seen a number of 
times with his symptoms about stationary 

He was re admitted to the hospital shortly before 
Christmas of 1923 because of increasing instability 
an accentuation of his diplopia, and a sudden right 
faaal paralysis He was allowed to go home for the 
holidays and his re entrv for some unfortunate 
reason was delayed until I ebruary 12,1926 Onthc 
night of his admission after a severe attack of 
vomiting he became suddenly cvanotic and died 
shortly after from respiratory failure with a rectal 
temperature of 109* E liiere was no postmortem 
examination 

Ihe chief reason for this recital is to em 
phasize that the symptomatic onset may re 
late to vision alone The anamnesis, to be 
sure, cannot always be depended upon The 
parents of this particular lad were neglectful 
(he was one of sev cral children) and it is quite 
probable that symptoms dating from child 
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Tig 21 (Case 59 ) Showing I, the bulging vermis incised, II, the median ost fully exposed III, the residual lat 
erally adherent tumor incompletely removed, IV, diagram of the tumor on median section P *61) 


hood may have gone unobserved or tvere 
forgotten 

There, however, are other interests m the 
case apart from the unusual chronology of 
sjmptoms Among them are (i) the fact 
that after the first and negative exploration 
the patient remained symptom free for so 
long a time that the contemporary surgical 
diagnosis of chrome arachnoiditis or pseudo- 
tumor was thought thereby to be sustained, 


(2) the fact that the cyst was opened at the 
seoind operation by a transverse cerebellar 
inasion which rendered impossible a total 
extirpation of its deep lying and solid por- 
tion, and (3) the following facts regarding 
the pathological diagnosis, for in 1924 there 
was uncertainty as to whether the lesion 
was a fibrillarj glioma or ghosis m the wall 
of a cyst In 1925, Dr Bailey recognized its 
astrocytomatous nature and classified it as 
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Fig 21 (Case 66 ) bhowing I large lateral c>st with nodule un 
derlying tentorium 11 cavity after ertirpaticn HI the replacement 
and suture of the collapsed hemisphere Sub sketch shms relation 
of cjst to roof of ventricle (Ref p i6i J 


protoplasmic, and we now looV 
upon It as an astroc> toma which is 
sparsely fibrillary But however 
classified the lesion was benign and 
might hav e been exposed and sue 
ccssfully removed at the first ses 
Sion had we knowm in 1921 what 
wc were soon to learn 

How relatively mild the sjmp 
tomalic picture ma> be even m 
the presence of a central lesion of 
magnitude is illustrated by the 
slor> of the child whose massive 
tumor, as revealed at autopsy, is 
shown in Figure 15 

Cast 6 S An eight vear-old school 
girl from a remote country district in 
Vermont nas admitted on Decemberi; 
iQjg At the age of four she had un 
accountable diurnal bouts of headaches 
and vomiting which continued over a 
period of 81* months There followed 
a sit months period of complete free 
dom when the attacks began again and 
lasted for four months bhe was then 
said to have remained apart from an 
occasional complaint of stifT neck, per 
fccll> well and activ c for the nett three 
}cars Two months before admission 
the well remembered headaches and 
vomiting returned with increased in 
tensitv and for the first time instability 
was observed 

I tamination showed a little girl with 
the bj now famdiar sj mptomato!og> 
of 3 median cerebellar tumor n in 
stabilit) ataxia and inco-ordmatiun 
chiefly aflccting the lower extremities 
with hvpcrmctria and hypotonicity but 
with no nystagmus a positive Romberg 
with tendency to fall backward, abihl 
cral choked disc with secondary optic 
atrophy but with essentially normal 
vision The head was not apparenllv 
enlarged, there was no tenderness or 
Macewen s sign on percussion the\ ray 
showed no evidence of hydrocephalus 
nor enlargement of the pituitary fossa 
Reflexes were all within normal limits 

During her attacks of morning vomit 
ing and headache she was inclined to 
assume an opisthotenoid position but 
there had been no cerebellar seizures 
The fact shown by the Table that the 
operation was not carried out until ten 
days after admission indicates that the 
case was not regarded as urgent There 
nevertheless proved to be a compact 
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median tumor of unusual size (cf Figs 14 
and 15) 

AH things considered, it is fair to saj 
that up to the point ^%hen one of these 
tumors attains such a size as markedlj 
to flatten the medulla with the produc- 
tion of cerebellar seizures and their 
threat of respirator} failure, the local 
symptoms in the general run of cases 
ma} be surpnsingl} inconspicuous To 
be sure, when there is a large cjst 
which comes to bulge, as it often does, 
into one hemisphere more than another, 
not infrequently carrying the mural 
tumor with it, the cerebellar s}’ndrome 
may show umlaterality in fa\our of 
the right or left side and n} stagmus may 
be expected 

Even though the astrocytomas tend 
(cyst included) to be lesions of greater 
magnitude than the average run of 
medulloblastomas, what chiefly distin- 
guishes them from tumors of the latter 
t>pe IS not only their longer course 
but their intervals of comparative 
S}mptomatic freedom This may con- 
ceivably be due to alterations from time 
to time in the degree of tension of the 
cyst, but as previously stated, it is with 
greater probability ascnbable to the 
varying degree of tension of the hydro- 
cephalic ventricles which at times press 
downward upon the tumor more sev- 
erely than at others It is this com- 
pression from above which leads to the 
more serious symptoms and in the ter- 
minal stages provokes the cntical cere- 
bellar seizures 

An} thing which tends to increase this 
intraventricular tension, like compres- 
sion of the veins of the neck, greatl} 
aggravates the symptoms So does 
coughing or sneezing or strainmg at 
stool, this having much to do with the 
constipation of which most of these pa- 
tients complain, and I have known a 
child to die from respirator} failure fol- 
lowing a cerebellar fit brought on by 
the effort to etpel an enema 

It is the hydrocephalus, raoreov er, that 
IS responsible for the most serious symp- 



Fig *3 (Case 30) Showing nat size) I, large surface 
tumor ftTposed jn right hemisphere, II, reflection of growth 
qpemog underhnfig tyst III, bulging roof of % entncle in twttom 
cystic cavity IRef p 161} 
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toms of all from the standpoint of a useful life 
after a successful operation namely, blmd 
ness It was stated in connection with the 61 
cerebellar medulloblastomas that impaired 
sight was noted at the time of admission in 26 
cases, 9 of whom were already blind This 
calamit) ,as might be expected from their more 
insidious advance, is still more commonly met 
with in patients w^th astrocjtomas 400! the 
76 patients having had impaired vision at the 
time of admission, 22 of them having alreadj 
become blind or nearlj so As all but the two 
infants had at the time of admission an ad 
vanced degree of choked disc, it is safe to sa) 
that they w ould all shortly hav e become blm<l 
w ithout operation This is a serious reflection 
on our diagnostic shortcomings and merclj 
goes to show that medical practitioners have 
not as jet become as awake to these tumors 
of childhood as the) hav e to the prev alcncc of 
cerebral tumors in adults 

6 PinSICVL EXAIIISATION 

The phjsical signs are csscntiallj those 
characterizing the medulloblastomas Indeed, 
w hen there is nothing in the historj to suggest 
a bjmptomatic onset exceeding the usual six 
to twelve months, the two conditions when 
the patients first come under observation may 
be svmptomaticall) indistinguishable Thej 
are apt to be well nourished, placid, fnendlj, 
co-operati\ echildrenwhoquicklj become ward 
pets Thej maj possiblj have learned to 
avoid ill temper and crjing lest it increase 
headache and thej usually submit to opera 
tions under local anaesthesia with surprising 
fortitude Such ataxia as inaj be present 
chiefly affects the lower extremities, they 
walk cautiously with a broad base The head 
is large and gives jMacewen’s “cracked pot” 
note on percussion There is often subocapital 
tenderness but m view of the usual median 
position of the growth tilting of the head is 
not noticeable 

The indications of cerebellar involvement 
are now too well known to need particular 
comment other than to recall the fact that 
they may be inconspicuous and that nystag- 
mus is often wholly absent or represented 
merely by a few fine poorly sustained twitches 
The hydrocephalic expansion of the head is 


often so out of proportion to the determinable 
cerebellar signs that recourse may have to be 
had to prchminarj ventriculography This 
may be necessary to eliminate a possible tu 
mor of the third ventricle which is no less 
likely to cause a secondary hydrocephalus, 
and both conditions naturally lead to demon 
strablc expansion of the sella turcica When 
this procedure reveals normal filling of an 
expanded third ventricle, it should be followed 
bv operation without delay, as the ventricles 
customarily refill tighter than before in a few 
hours’ time Should this rule not be followed, 
serious consequences may sometimes ensue as 
exemplified by the following record 

Case 57 A young woman 27 vears of ace blind 
from secondary atrophy, was admitted May 11 
1928 with an obscure historv of recurrent headaches 
and vomiting since early childhood Her age was 
against a cerebellar tumor and the symptoms were 
sufliciently obscure to make desirable the added 
information from ventnculographv a marked hydro 
cephalus with no filling defect of the third ventricle 
being disclosed Surgical intervention was post 
pon^ and that night she had a serious and her first 
cerebellar convulsion which forced us into an emer 
ficnci operation the following morning By good 
fortune a cystic lesion (Fig 10) was found with a 
small laterally placed nodule easih accessible to 
electro surgical removal without opening into the 
fourth ventricle 

The clinical picture presented bv patients 
admitted with the syndrome highlv advanced 
— when they have become blind, bedridden, 
and stuporous, have projectile vomiting show 
oculomotor and possibly facial palsies, when 
recourse must be had to nasal feeding owing 
to the difficulty of swallowing, and when a 
cerebellar seizure may be provoked bv some 
sudden passive movement of the patient’s 
head — all this, w hich piortends a sudden exitus 
and makes surgical intervention exceedingly 
hazardous, need hardly be gone into in detail 

7 MORDID WATOMV OF THE I.ESlO\ 

The adaptability of the body to slowly de 
\ eloping pathological processes is well known 
but that tumors of such magnitude in such a 
critical situation and so certain to produce 
early hydrocephalus can be tolerated for so 
many years with so comparatively msignifi 
cant symptoms is a continued source of aston- 
ishment What IS no Ic&s remarkable is the 



CUSHING EXPERIENCES WITH CEREBELLAR ASTROCYTOMAS 


157 



fact, betrayed by the tabular list, that in sn 
of the early cases the tumor uas not found at 
the pnmary exploration To this oversight a 
number of factors doubtless contributed, the 
more important being the surgeon’s failure 
understandmgly to scrutinize the median 
structures of the exposed posterior cerebellar 
surface for any deviations from the normal 
topography Another element lay m the fact 
that the essentially mesial position of the 
lesion was long unappreciated, little or no 
attention having been paid to abnormal prom- 
inence of the \ermis, which, indeed, owing to 
the routine procedure introduced in 1910 of 
lou enng tension bj tapping the cerebral ven- 
tricle before opening the dura, might for the 
moment have lost what degree of prominence 
pre-existed Still another factor in causing 
these deep lesions to be overlooked or mis- 
judged was the universal custom, when no 
surface lesion was apparent, of puncturing 
the lateral cerebellar hemispheres in the hope 


of striking and evacuating a cyst, their fre 
quent occurrence in the cerebellum having 
become well known Indeed, a palpable cjst, 
pointing in one or the other hemisphere, 
might have been laterally opened with no 
conception of its source of origin and of what 
lay behind it 

The appearance at operation With the 
alterations m surface topograph>, so impor- 
tant to the surgeon, the pathologist does not 
concern himself, nor would the minor distor- 
tions be suffiaentlv well preserved in a cere- 
bellum containing one of these tumors even 
had the brain been hardened in situ before 
removal Moreover, the surgeon must bear 
in mind that a cerebellum with no external 
evidence of distortion or tension may > et con- 
tain a deep median tumor only to be dis 
dosed b> median transsection of the vermis, 
and the courage to take this radical step will 
depend on the degree of dependence one 
places in his pre-operative diagnosis 
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rrom what is essentiall) a normal appearing 
posterior cerebellar surface with a wholl> con 
cealed tumor one meets with all manner of 
\inations up to huge centrally placed, fully 
exposed lesions either solid or predominantly 
cystic Selections from the sketches of the 
fields of operation will serve better than de 
sciiptions to show some ol these variations 
The drawings at the same time illustrate 
certain stages in the surgical procedure, which 
will be touched upon here with brevity and 
only m so far as they are of primary path- 
ological interest 

In the obscure cases particular attention 
should be paid (i) to the extent, character, 
and relative asymmetry of the tonsillar hernia 
lions, and (2) to the degree of prominence of 
the vermis and the relative widening of its 
convolutional folia At secondary operations, 
because of protrusion, adhesions and surface 
cavities full of trapped arachnoid fluid, these 
finer points are necessarily lost and it is im 
portant that they should be carefully ob 
served at the primary exposure At no later 
session will the conditions be so fav ourablc for 


a clean cut enucleation of 
the growth 

The non cystic tumors 
1 hough the majority of these 
astrocytomatous tumors in 
the cerebellum are in some 
degree assoaated with cysts, 
the lesions of compact type 
which are more difficult to 
deal with may deserve pri 
mary consideration They 
are essentially median lesions 
which goes to show that the 
predominantly cystic tumors 
have acquired their more 
noticeable asymmetry ofpo 
silion through the tendency 
of the cyst to expand into 
one hemisphere more than 
the other 

In Figure ii is shown the 
fairly normal appearing cere 
bcllar surface exposed in 
Case 69 The uvula, how ev • 
cr, was slightly more promi 
nent than normal and there 
was moderate herniation of the tonsils The 
tumor which was wholly concealed and non 
cystic would easily have escaped detection bv 
the usual exploratory punctures through the 
lateral hemispheres The growth, brought to 
view after incising the vermis at a depth of 
about a centimeter, was primarily excavated 
by “scalloping" and its shell was then cleanly 
brushed from the adjacent cerebellum Its 
removal was subtotal owing to the line of 
attachment along the left margin of the widely 
expanded ventricle, this residual fringe of the 
growth having been coagulated by the spray 
In Figure 12 from Case 64 is shown a sim 
ilarly hidden and much deeper lying tumor 
whi^, however, proved not to be wholly 
concealed The degree of herniation of the 
tonsils was such that before they could be 
liberated a laminectomy of the atlas w as neces 
sary On then drawing the tonsils apart a 
small nubbin of tumor was visible at the 
calamus where the posterior end of a medullo 
blastema can so commonly be exposed 
Transection of the vermis was carried to a 
depth of two centimeters before the tumor, 
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Fig 6 cCi«e 43I Taticnl aged ii at time of discharge after 
tint operation (Ref p 16 ) 


capped b\ a small c)st, «as hid 
bare The grata th t\as soft and 
suckable and t\as at first mistaken 
for a medulloblastoma It t\as 
cleanlt remoted with complete 
relief of tension as shown (compare 
Fig 47) b) the marked sagging of 
the hemispheres from the tento- 
rium The widened fourth tcntride 
was full\ exposed from calamus to 
dilated aqueduct 

In Figure 13 from Case 70 is 
shown a much larger tumor of the 
same non-c} stic tt pe in w hich the 
\ ermis w as a little more prominent 
than in the foregoing case Here 
again a Jaminectom} of the atlas 
was called for to permit release of 
the tonsils and on separating them 
(he lower pole of the tumor was 
similarh brought to Mew On then 
splitting the a ermis and brushing the hemi- 
spheres to the side the surface of a large, firm, 
non castic tumor was exposed The extirpa- 
tion was abandoned short of completion a 
shell of the grow th ha\ ing been left o\ crl> ing 
the roof of the ^entncle 

In Figure 14 from Case 6S, an example is 
shown of one of these median, essentiall> non- 
ca Stic tumors of predominantlj fibnllarj tjpe 
which has crowded its wa) to the surface 
w here it w as co\ cred bj a thm film of scarce!) 
recognizable neraous tissue and arachnoidea 
The posterior end of the tumor, which con- 
tained a small localized c)st, projected 
through the foramen magnum and the arch 
of the atlas was remoaed to liberate it The 
tumor on scalloping proaed to be higlil) a as 
cular and after a prolonged session the pa 
tient’s condition forbade further progress 
The excaaated growth was firm enough to 
hold sutures which were drawn together to 
collapse the caait) It was antiapated that 
this would faahtate remoaal at a second ses 
Sion As a matter of fact, this step merch 
served so to straighten and elongate the resid- 
ual portion of the growth that its lower pole 
" as pressed against the medulla b) the closure 
of the wound 

This false step unfortunatelv w as the cause 
of an earl) respirator) failure 



Tig 27 (Case 43 ) The fresh specimen on remov at 
sliming effects of surface coagulation {Kef p 162] 
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The autops> specimen from this case (Fig 
15) makes clear that the cxca\ation was far 
less complete than was belie\ed at operation 
The specimen serves at the same time to give 
an excellent idea of the size which one of these 
tumors may attain The comparatively mild 
symptoms shown by the patient have already 
been alluded to in the section on symptoma- 
tology The fact that there had been no pre- 
operative cerebellar ngidities or respiratory 
difficulty IS the more remarkable when one 
sees to what an extent the entire brain stem 
has been dislocated forward At one point, 
where pressed upon by a non adherent nodule, 
the medulla is scarcely four millimeters in 
thickness 

The lesion in Case 53, shown m Figure 16, 
was of similar fully exposed type but still 
larger in extent The patient was 1 man 34 


years of age with symp 
toms of long duration 
A tongue of the non 
cystic and highly fibnl 
lary tumor projected so 
far into the spinal canal 
that remov al of the arch 
of the axis as well as of 
the atlas was necessi 
taled Thissort of spinal 
extension being far more 
characteristic of epen 
dymomas than of astro 
cytomas, the growth 
when first exposed was 
considered to be of the 
former type The bulk 
of the tumor w as electn 
cally removed but the 
extirpation was left in 
complete for the grow th 
was adherent to the 
floor of the vcntncle m 
the region of the cala 
mus Death occurred on 
thefourth day from pen 
tonitis due to perfora 
tive duodenal ulcer 
Relatively small cysts, 
as shown by some of the 
preceding illustrations, 
arc frequent accompani 
menls even of the csscntnlly compact tumors 
just described It is rare, in other words, 
to find an astrocytoma which does not show 
either on the surface or m its substance some 
evadence of cy st formation A few examples 
of large cysts have already been cited in 
preceding sections of the text, and as pointed 
out in connection with Cases i and 2, the in 
vanable presence ol an underlying nodule of 
tumor and its actual relation to the cy st took 
many years to determine This, which is ■'o 
important from the standpoint of surgical 
pathology, deserves re emphasis here 

The predominanlly cysticlestons These, like 
the compact tumors just considered, may be 
wholly concealed or may he fully exposed to 
view as in the case of the infant Matthews 
(Case 61) whose symptomatic story has been 
told (cf Fig 8) In that instance the lesion 
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Fie 39 (Case 43 ) Pitient aged 15, on discharge after *ccontlar> 
operation for removal of large astrocytoma which had replaced origtoal 
cyst {cf Fig j 6) (Ref p 163 } 


lay exposed in themidhne,but cj sts 
of comparable size which are con- 
cealed differ from the solid lesions 
m thatthej areoften asymmetrical- 
ly disposed, and come, for this rea- 
son, to be regarded as pnmaril> 
hemispheric m origin But even 
when so laterahzed they will be 
found to extend well across the 
median line, and should the deeper 
mesial portion of the cyst-wall hap- 
pen to be free of tumor the thin 
roof of the fourth ventricle, flap 
pmg with the respiratory move- 
ments, can usuallj be made out at 
the bottom of the cavity 
As shown in Figure 17 {Case 44), 
the presence of a concealed tumor 
was betrayed b> a marked tonsillar 
herniation, more apparent on the 
left, and which should have been 
promptI> released by removing the 
arch of atlas The vermis itself 
was without prominence On transecting 
the left hemisphere adjacent to it, a large 
(60 c cm ) cyst, tumor-hned throughout was 
encountered The tumor which proved to 
be psammomatous (cf Fig 46) was extir- 
pated with difficulty because of its vasculanty 
and the failure to approach it m the midline 
The slow formation of an unsuspected post- 
operative clot was the cause of death at the 
expiration of twelve hours from sudden re- 
spiratory failure The brain (Fig 18) fur- 
nishes a good example of a large pressure cone, 
the development of which may have been 
encouraged m this instance by the fact that 
the patient had been subjected to a succession 
of lumbar punctures before his hospital ad- 
mission 

But this type of tumor lined c>st is unusual 
It IS far more common to find a definitely 
nodular and w ell localized area of mural tume- 
faction These mural nodules vary greatly m 
size, some of them being no larger than a lima 
bean, others as large or larger than a bai^s 
egg The succeeding sketches will indicate 
how variable may be the disposition and size 
of the mural lesions 

In Figure 19, from Case 55, one sees a 
bulging vermis betraying a central lesion 


A large cyst (75 c cm ) was opened and a small 
easily accessible mural tumor was disclosed 
The nodule overlay the headward part of the 
ventricular roof which was necessarily opened 
m the process of the extirpation There has 
been no symptomatic recurrence in this case 
for nearly three years and none may be 
expected 

In Figure 20, from Case 54, the external 
appearances w ere essentially the same as m 
the last example but the mural nodule was 
attached to the upper surface of the cyst w all 
where from inaccessibility its removal was 
follovved by bleeding from the leptomenmgeal 
vascular attachments to the margin of the 
masura, which was difficult to control 

Occasionally the tumors may be multi- 
cystic, as indicated m Figure 21 from Case 59, 
a congeries of “daughter" cysts having been 
exposed at the base of the large centrally dis- 
posed lesion The tumor nodule was thought 
to be adherent to the right lateral floor of the 
ventricle and was incompletely removed 

In Figures 22 and 23 from Cases 66 and 30 
are shown examples of what would appear to 
be laterally placed cy stic tumors, one m the 
left and the other in the right hemisphere 
In both instances the conditions w ere favour- 
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able for an approach to the mural growth b> 
incision directlj through the hemisphere The 
relation of the c>st to the fourth \entncle is 
diagrammaticall> shown in Figure 22 bj the 
sub sketch and m Figure 23 b> the thin, in 
tact roof of the \entncle which was bulging 
into the lower part of the cjst wall 

In Figure 24 from Case 62, a less common 
finding IS shown The prominent \ermis be- 
tra>ed a central lesion and on incising it a 
35 cubic centimeter cjst was widel> opened 
bringing to \iew a massive laterall> placed 
mural tumor It was necessary to “uncap” 
the Je/t cerebellar hemisphere properly to 
expose this tumor and after its electro surgical 
extirpation it was found to contain a large 
central cjst In Figure 50 a lesion of similar 
t>pe IS shown 

When the mural tumor occupies a median 
position (cf Fig 8) and is represented b> a 
somewhat flat growth directlj implanted on 
the roof of the ventricle, the surgeon may \^cll 
hesitate to attempt Us removal for the haz 
ards are great and the mere evacuation of the 
c> St w til of itself assure complete s) mptomatic 
relief for a number of jears What, however, 
IS likel> to happen so as to force his hand at a 
later session can best be told b> the more de- 
tailed recital of an experience of this kind 

Case 43 Median eerebellar cyst replaetd Jour 
'/ears later by compaet tumor extirpation b\ electro 
surgical methods 

A girl II jearsof age, referred b> Drs R C Dodd 
and Frederick Tilnc), of New \ork was admitted 
\ugust 7 1925 with a histor> of sjmptoms of fully 
seven years duration 

In 1918 when four years of age, she began having 
morning vomiting with brief suboccipital headaches 
and a noticeable unsteadiness of gait This kept up 
for SIX months but ceased following a single osteo 
pathic (sic) treatment \fter a six months’ interval 
the attacks returned again and periods of this sort of 
thing looked upon as ‘ cyclic vomiting, ’ continued 
off and on during the next two years 

In June 1922 the symptoms became aggravated 
and there were occasional attacks of unconsciousness 
following severe bouts of vomiting The symptoms 
subsequently grew worse, there was diplopia, in 
crease of staggering and she was found to have a 
choked disc By the autumn of 1922 all these symp 
toms had disappeared and for the next two years, 
apart from occasional nausea, she was symptom free 
and attending school with additional music and 
dancing lessons During the autumn of 1924 and 
the following winter there were occasional reminders 


of her former attacks and in ^^ay of 1925 they re 
turned in full force with blurring of vision instabil 
Uy, diplopia, nystagmus and a return ol the choked 
disc 

/ xamination on admission showed a winsome and 
co-operative child with an enlarged head giving 
Macewens sign a choked disc of 3 diopters with 
some secondarv pallor a fairly well sustained fine 
nystagmus a positive Pomberg and unstable gait 
with tendency to deviate to the right definite ataxia 
with hvpotonia and dysmetria of the extremities 
more particularly of the legs sluggish superficial 
and deep reflexes These symptoms however, 
exhibited considerable variability from day to day 

Operalion On August 11, 1923 the usual bi 
lateral flap exploration was made great difficulty 
being encountered from extracranial bleeding On 
opening the dura (Fig 25) a bulging vermis was 
disclos^ with such markedly herniated tonsils that 
the laminx of the atlas were promptly removed A 
median incision in the vermis brought to view the 
wall of a large evst which contained 75 cubic centi 
meters of sherry coloured, non clotting fluid Althe 
base of the cyst overlying the fourth ventricle was a 
flat mural growth with a reddish granular surface 
The growth proved to be so vascular that only a 
fragment was removed for histological examination 
The walls of the cyst were then fixed by 40 per cent 
formalin until they became puckered and leathery 
A Sliver clip was closed at one point on the surface 
of the tumor to sene as ihe iclltale of any subse 
quent change in the position of the lesion 

Convalescence from this operation was without 
incident, pressure symptoms were promptly re 
lievcil and the cerebellar signs rapidly diminished 
She was discharged on September 2, 1925 in excel 
lent condition (Fig 26) 

Inlertal history I or the next three and a half 
years she remained essentially svmptom free grew 
rapidly, attended school engaged m such sports as 
skating skiing dancing and diving at which she 
excelled In May , 1929 the old sv mptoms began to 
reappear — slight morning headache diplopia and 
some instability She re entered the hospital on 
June 3 and was found to have a beginning choked 
disc and unmistakable evidence of recurrence in the 
cerebellar symptoms There was no suboccipital 
protrusion the old defect having become rcossified 
The \ ray showed that the clip placed on the sur 
face of the tumor had been pushed outward 

iserond operation June 13 1029 Under local 
anxsthesia on reflecting the original flaps a large 
centrally disposed solid pear shaped tumor was 
brought to view It was sulTicicntly firm to permit 
of Its holding traction sutures and of being enucleated 
intact (Figs 27 and 28), there being only one mo 
ment of anxiety in the long four hour procedure 
due to bleeding from the anterior tentorial veins 
which were luckily caught by clips 

There was a sharp postoperative rise in temper 
ature to 106° in three hours but this was overcome 
Though the cerebellar ataxia had been accentuated 
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Fig 30 bymptoms of many years’ duration supposedly due to multiple sclerosis 
Operation disclosing I.tvidely distended vermis with local cyst at situation of caamus, 
II, enormouslv distended ventricle with secondary tanthochromic c>st attached to 
as wall [Refs this page and 170) 


bj the operation, at the 
time of her discharge on 
Jul> 6 , ig25, these svmp 
toms were receding and 
her general condition left 
nothing to be desired (Fig 
2 q) x\l the present time, 
fifteen months later, there 
is a residualshght diplopia, 
some trifling inco ordina 
tion of the right hand, and 
a little unsteadiness, but 
she has passed the sum 
mer in a girls’ camp riding 
horseback and engaging m 
the usual activities of girls 
of her age 

Evolution of the cyst 
The relation of the 
cysts to the tumor 
which has taken so long 
to determine is suffi- 
ciently well illustrated 
by the examples cited 
Certam tumors tend to 
exude plasma from their surface and the 
resultant xanthochromic fluid becomes en- 
cysted, the cavity becoming lined by a glisten- 
ing non-absorbing membrane such as quickly 
surrounds fluid trapped in tissues anytvherc 
Ihe chemical composition of the fluid shows 
It to be nothing more than a capillary transu- 
dation which may or may not undergo spon- 
taneous coagulation and which vanes m colour 
from a light canary yelloiv to the colour of 
sheriy wine That this exudative tendency of 
the tumors may have something to do with 
their xasculanty is suggested by the fact that 
hiemangioblastomas are particularly prone to 
form large cysts After mere tapping and 
evacuation, the cyst eventually refills unless 
the mural tumor has been removed when the 
formation of fluid ceases even though the 
cyst wall remains Hence the membrane does 
not secrete — only the tumor 
Cavitation through degenerative processes 
may of course take place wxthm the tumois 
themselves and cysts of goodly size thus be 
formed (cf Figs 24 and 49), but this is un- 
common and cysts wholly within tumors 
never reach the same magnitude as do en 
velopmg cysts What is more, they are not 
lined b> membrane and they do not appear to 
acquire the same degree of tension 


It is of course conceivable that a tumor may 
wholly disappear through cavitation and ulti- 
mate absorption and leave nothing but non- 
secreting, empty cavities without trace of 
the original growth There are two cases m 
our original series, both of them adults, m 
whom after many years of symptoms a cere- 
bellar lesion had become symptomatically 
stationary In one instance it was an acci- 
dental postmortem finding m a patient with 
acromegaly In the other, two thin-walled 
xanthochromic cysts of the fourth ventricle 
were disclosed at operation (Fig 30), both 
were evacuated without disclosing a mural 
nodule and without in any way whatsoever 
altenng the long-standing mild cerebellar 
symptomatology Though both of these cases 
had come to be incorporated m our senes of 
fibrillary astrocytomas, w e have been unable 
to convince ourselv es on restudy of the tissues 
that they show anything more than some 
reactive pericystic ghosis — certainly nothing 
definitely astrocytomatous 
If the tumor has died out in these cases it 
certainly is not what usually happens Quite 
to the contrary , a small mural tumor identified 
but not removed at a primary operation 
usually comes in time more or less completely 
to replace the cyst Whether the evacuation 
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Tig 31 (Case 41 ) One of se>eral masses of the large 
central tumor that was fragmented m removal Note 
smooth surface of these lesions as brushed from cerebellum 

of the fluid ma> ha\e allowed the growth more 
rapidl> to expand, or whether the intracystic 
tension nia> tend so to interfere with its nu 
tnent blood suppl> as to dimmish vascular 
it> and discourage its grow th, are quencs that 
are unanswerable The enormous size which 
ma> ultimately be attained bj the c>st re 
placing growth is exemplified by the following 
case 

Case 41 A child three years of age, operated 
upon in October 1924, proved to have a laterally 
placed, 80 cubic centimeter c^st opened b> incision 
m the right hemisphere with only fragmentary 
removal of the deep lying, awkwardly accessible 
mural tumor Three years later, in December, 
1927 for recent recurrence of symptoms a secondary 
operation was performeef with radical extirpation of 
a huge tumor The growth was non adherent and 
It was removed piecemeal in large masses (Fig 31), 
the last fragment having been dislodged from a 
pocket well above the level of the incisura (Fig 32) 
A postoperative fatality from hyperthermia oc 
curred 48 hours later 

One more point should be mentioned before 
closing this section namely, that astrocy 
tomas, recurrent after primary incomplete 
operations, may come to be attached to the 
floor of the fourth ventricle thereby greatly 
increasing the hazard of subsequent attempts 
to extirpate them This the following case 
illustrates 


Case 22 A boy 14 years of age with mconspicu 
ous cerebellar symptoms was operated upon in 
March, J921 After negative punctures of the lateral 
hemispheres a chance tap through the vermis at a 
depth of 2 centimeters entered a lo-cubic centi 
meter cyst which was evacuated 

Eight months later in November, 1921, he was 
readmitted because of a return of symptoms with 
suboccipital protrusion On re exploration the evst 
was found replaced by a central tumor mass which 
was incompletely evtirpatcd The lesion was diag 
nosed as a protoplasmic astrocytoma and a series 
of \ ray treatments was given 

After six years of svmptomatic freedom on 
November 3 1928 a third operation was performed 
and a huge recurrent growth was encountered By 
this date the essentially benign nature of the lesion 
was understood and the attempt was made entirely 
to remove it This had to be abandoned short of 
completion a single nodule of tumor having been 
left at the region of the calamus 
Three weeks later, the patient having made an 
excellent recovery a fourth operation on November 
28 1928, was foolishly undertaken m the vain hope 
that the remaining nodule (cf Fig 33) might have 
become dislodged so that it could be removed (cf 
the surgical experience m Case 40) This was found 
to be impossible and resultant bulbar symptoms led 
to the patient s death five days later 

8 CVTOLOGICIL aiARACTHRlSTICS 

As mentioned m the introductory section, 
Professor Councilman m the early years of 
the hospital had taken great interest in the 
gliomas submitted to his department for 
diagnosis In his contemporary highly tie 
tailed descriptions with photomicrographs of 
sections stained by phosphotungstic acid 
hematoxylin, the tumors we now call astrocy 
tomas, even had we not seen fit to re examine 
them by more modern methods during the 
course of our subsequent review, arc so well 
depicted as to be unmistakable From the 
tabular column of contemporary pathological 
diagnoses for the years from 1913 to 1916, it 
IS evident that he had laid emphasis on the 
fibrillary character of many of the lesions, but 
not until after 1923 does the histogenetic 
ty pe of the tumors begin to be recorded with a 
distinction drawn m the case of the astrocy 
tomata between fibrillary and protoplasmic 
varieties (cf Table of Cases) 

Nothing can be of greater v alue to a surgeon 
than the ability immediately to v^suaIlze 
from the gross appearances of a tumor what 
wiU be Its histological nature Too great 
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Fig 32 (Case 41 ) To show (nat size) the nght lateral bed of tumor which has extended through the 
inciaura and o\erhes the corpora quadngettuna Note (i) that roof of fourth \entncle has been removed from 
corpora to vermis (2) the forward displacemedt and vertical position of the brain stem, (3) the intact floor 
of fourth ventncle (Ref p 164] 

emphasis cannot be laid upon this When, value than was justified e\en a jear ago in 
however, dependence was had upon the long the discussion of the medulloblastomas This 
delajed pathological reports, which tissue method, which has been described elsewhere 
fixation and sectioning and special staining (10), enables one to see the intact cell wnth its 
demanded, one’s memot> of the lesion as cytoplasmic processes intact and well spread 
seen at operation had become so obscured by whereas on sections it is mere chance that the 
inter\enmg experiences and impressions, it cell should happen to he largel> in the plane 
\'as impossible satisfactorily to couple Us of the cut tissue Astrocytes are so charac- 
finer ar^itecture with the appearance in the tenstic as to be unmistakable either rn a fresh 
living Not until the supravital technique smear or in fixed-tissue sections, but those 
(cf Fig 34) came within the past few years shown by the latter method are so shrunken 
to be routinely employed for purposes of bj fixation they are as different from the liv- 
immediate diagnosis have our difficulties on ing cell as is the raisin from the grape 
this score been largely overcome, and further From the disposition, external appearance, 
expenence with this technique for purposes consistency and other qualities of most cere- 
of immediate tumor differentiation makes it bellar astrocytomas, we may now, m the ma- 
possible to la> stiff greater stress upon its jonty oi cases, make a close guess at the time 
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Tig 33 (Case 37 ) Brain of patient originally cmrated upon in March loJt when cyst punctured Sie months 
later partial incomplete extirpation of tumor Relief for seven >ears before return of symptoms Radical extirpation 
attempted tumor found adherent to floor of fourth ventricle (arrow) I ataliiy [Ref p 164 I 


of the operation as to xxhat the microscope 
will show A large xanthochromic c>st xvith 
a definite, fairly firm, sometimes e\en rubbery 
mural tumor of low vascularity can hardly be 
anj thing else Indeed, the nature of the 
lesion ma> be so unmistakable that when an 
equivocal report is returned from the labon 
tot>, subsequent study not infrequently 
settles the matter m favour of the operative 
diagnosis The column in the Table recording 
the presumptive naked e>c diagnoses will 
show that since the tumor in Case 53 was mis 
taken m November, 1927, for an ependymoma, 
the correct anticipatory impression of the 
cytological nature of the lesion was had in all 
instances with the exception of the most 
recent one (Case 76) when at operation the 
lesion was looked upon as a probable angio 
blastema 


Rarely does one meet with a glioma of 
cy lologically pure type Lven m the rapidly 
growing medulloblastomas, an occasioml 
transition of the primitive cells into spongi 
oblast or even ncuroblast may be found on 
smear (lo), on culture (ii) or in the sections 
(12) 1 his IS no less true of the astroc> tomas 

in which not only are fibrillary and protoplas 
mic elements commingled m varying proper 
tions but an occasional oligoglia cell may be 
clearly demonstrated by supravital technique 
(10) These rare elements, however, do not 
modify the pathological diagnosis for the 
pnnaple of glioma classification is based on 
the predominating type of cell 
The cerebellar astrocytomata (and the same 
may be true of the cerebral ones as well 
though we have not as yet thoroughly re 
studied the 151 tumors so listed) arc in rcalitj 
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Pig 34 (Case 68) A, Supravital preparation of the den$el> fibrillary astroc>toma shown m Figures 14 and 
(neutral red stain, X 300) B, Protoplasmic astrocyte (X 850) from same preparation C, Fibrillary astrocyte in 
supravital preparation from Case 73 (Ref p r6j | 


mixed tumors in most of which fibrinar> and 
non-fibrillary astrocytes are found congre- 
gated in different areas (Fig 35) The relative 
proportion of the two elements can usually 
be anticipated by the consistencj of the lesion 
as found at operation The tumor may be as 
dense as a fibroma and as difficult to "spread ” 
but even when this is so the tangled fibnllary 
mesh IS easily demonstrable (Fig 36) On 
the other hand, the grow th may be so soft and 
"suckable” that, m the absence of an accom- 
panying c>st or of tell-tale implantations, it 
is difficult surgicallj to distinguish from a 
medulloblastoma But these soft, loosely tex- 
tured tumors composed largely of non-fibril- 
lar> (protoplasmic) astrocytes prove to have 
the same favourable prognosis, if properly 
treated, as do those in which fibrillary astro- 
cytes predominate, and it is for this reason as 
stated in an earlier section that we no longer 
believe it to be necessary or profitable clin- 
ically to draw a distinction between them 


The microscope, in other words, cannot tell 
the whole story and without clinical correla- 
tion one maj be easil> led astray by what it 
shows The experience with these tumors is 
reminiscent of the early attempts by patholo- 
gists to classify the acoustic tumors which 
were variously regarded as pseudo-ghomatous 
or fibrosarcomatous depending upon the par 
ticular portion of the grow th w hich happened 
to be included in the microscopic preparation, 
these lesions like the astrocytomata being 
composed, in varjing proportions, of two 
kinds of tissue differing greatly in architec- 
tural appearance Even m the solid and 
densely fibrillary tumors of the type grossly 
shown in Figure 15, there are loosely textured 
vacuolated areas which are sparsely fibrillary 
or which may show no fibnls at all (Fig 37) 
On the other hand, m not a few tumors, form- 
erly classified as protoplasmic, further sections 
reveal areas which are either sparsely (Figs 
38 and 39) or densely fibnllarj Case 41 pro- 
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\ides a good example of the latter, the frag 
ment of tumor removed for diagnosis at the 
primary operation m 1924 having been called 
protoplasmic whereas the large tumor sub 
sequently removed three > ears later proves to 
be about fift> per cent fibnllarj (Pig 40) 
Only two (Cases 20 and 49) of the nine exam 
pies onginallj classified as protoplasmic are 
so free from fibrils in the sections as j et stud 
icd that they might justify being put in a 
separate category were it not that thej show 
the same favourable prognosis on removal as 
do the highlj fibrillated tumors Case 49 
which has alread> figured in the literature 
may deserve special citation in this respect 

C\sc4g A child eight >ears oC age with the 
historj of morning headaches and vomiting for a 
period of onh six weeks was transferred to us from 
the Childrens Hospital on September 1916 
where a 5 diopter choked di»c had been found 
Examination showed a hjdrocephalic enlargement 
of the head and there were definite though incon 
spicuous signs including nystagmus pointing to a 
cerebellar lesion 

At operation on September jo a highl> vascular 
condition of the extracranial tissues was found 
necessitating eatl> puncture of the h>droccphalic 
ventricle before the exposure of the cerebellum 
could safely be proceeded with After removing the 
thin suboccipital bone and reflecting the dura the 
lower pole of a median tumor was seen projecting 
between the tonsils down through the foramen and 
a laminectomy of the atlas was made in order to 
liberateit Accntral pear shapcdtumorcovcrcdbv 
a thin sheet of cortex was then exposed (Fig 41 A) 
Because of its highly vascular surface it was mis 
taken for an hemangioblastoma It was found to 
be non adherent at the situation of the calamus 
where the lesion was partly cystic and a small frag 
ment of the cystic tissue was removed for histo 
logical examination It proved to be sclerosed 
cortex 

The child made an excellent recovery with sub 
sidence of allsy mptoms and was given a series of six 
\ ray treatments and discharged on October 28 
By March of the next year headache and vomiting 
had begun to reappear and there was bulging of the 
suboccipital region Her readmission was advised 
and with the newly introduced electro su^ical 
methods it was hoped the tumor could be safely 
attacked The growth possibly in consequence of 
the radiation, vras found at this session after shrink 
mg by surface coagulation to be sufTiciently firm to 
be easily manipulated It was removed t« loto (F^p 
4 1 and 42) with the usual wide exposure of the fourth 
ventricle 

From this operation the patient made an excellent 
recovery (Fig 43) and remains symptom free now 


three and a half y ears later The tumor after fixation 
and sectioning proved to be an astrocytoma com 
posed almost wholly of protoplasmic elements only 
an occasional fibril being evident in the single block 
which has been cut (Fig 44) 

Other secondary features of these slowly 
growing tumors which may deserve mention 
arc the tendency to hjalmization of the 
blood vessels (Hg 45) and the occurrence of 
spotty calcification (Eig 46) which m one 
instance led consequently to the roentgeno 
logical diagnosis of tuberculoma 

9 DIFFERFSTIVL DIAGNOSIS 

Ihis has necessarily been touched upon 
from Its several aspects clinical, surgical and 
pathological, m preceding sections From a 
symptomatic standpoint a medulloblastoma 
tends on the whole to be much more rapid m 
onset ami on the avenge to occur at an earlier 
age than the other types In a recent ca«e a 
medulloblastoma with spinal mctastascs has 
been verified by the finding of tumor cells m 
the cerebrospinal fluid, but this could scarcely 
be advocated as a routine measure for it is 
quite possible that the puncture would serve 
to dislodge cells from an intact tumor and 
disseminate them through the cerebrospinal 
spaces 

Attention may be called to the fact that, 
m view of the inconspicuous local symptoma 
tologj there may be difficulty m distinguish 
ing between the hydrocephalus due to a tu 
mor of the third versus tumor of the fourth 
ventricle This uncertainly was recorded for 
Case 30 but most of the third vcntncle lesions 
of childhood arc congenital cysts arising from 
relics of Rathke’s pouch and they usually 
show calcification Another source of diag 
nostic error less likely to occur today than 
formerly is due to the failure to detect the 
presence of a concealed and deeply seated mid 
cerebellar lesion This has led (e g , Cases 28 
and 36) to the diagnosis of pseudo tumor or 
chronic arachnoiditis m case the wall of the 
posterior cistern was found to be greyish and 
appeared thickened 

Roentgenotherapy might conceivably be 
called upon as a diagnostic aid m view of the 
known effect of the X ray in temporarily 
checking the growth of a medulloblastoma 
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This recourse, however, would hardly serve 
the purpose of distinguishing between the two 
lesions m view of the known spontaneous re- 
missions m the symptoms of an astrocytoma 
Moreover, serious risks maj be attached to 
the procedure When there is a definite his- 
tory of headache and vomiting with more or 
less notable remission ov cr a period of j cars, 
one may feel reasonabI> sure he is not dealing 
with a medulloblastoma 

The lesions with which a cerebellar astro 
cjtoma is hkel> to be confused when exposed 
at operation are the medulloblastomas, the 
ependymomas, angioblastomas, and possibly 
the papillomas which frequent the same mid 
cerebellar region A percentage basis would 
speak m favour of an astrocy toma for in our 
series they occur in the proportion of 76 to 62 
medulloblastomas, to 73 angioblastomas, to 
18 ependymomas 

In the case of median tumors that are un 
associated with cysts or in which the cystic 
formation is relatively inconspicuous, and 
particularly when the tumor is relatively soft 
and easily "suckable" as wc say, there may 
be doubt as to its nature, many astrocytomas 
being sparsely fibrillary On the other hand 
in the medulloblastoma report (2) examples 
were given of tumors that were sufTiaently 
firm to be enucleated more or less intact In 
short, the median cerebellar astrocytomas 
may be so soft and free from cysts as to sug 
gest a medulloblastoma (c g Cases 45 and 
50), so V ascular as to suggest an angioblastoma 
(eg , Cases 40 [cf Fig 44] and 76), or so dis- 
jwsed as to resemble an ependymoma (eg. 
Cases 34, 42 and 53 |cf Tig 16]) The Table 
will show how often the operative diagnosis 
was misjudged m the past, and how free from 
errors it has been since the nature of the lesion 
in Cases 49 and 50 was misjudged 

An erroneous pre-operative diagnosis of 
tuberculoma was made in one instance (Case 
71) by the roentgenologist on the basis of 
spotty calcification in the subtentorial region 
detected stereoscopically on the X ray films, 
but the clinical history and examination 
served to make it improbable Calafication 
in the subtentorial region is difficult to detect 
and It has been observed only in this single 
instance though a number of the tumors have 


shown calcification on microscopic examina 
tion It, moreover, is common in the cere 
bellar ependymomas and too much stress for 
purposes ofpre-operativediffcrenlial diagnosis 
cannot be laid upon it 

Two other conditions may deserv c mention 
One of them is what is called chronic cisternal 
arachnoiditis which probably corresponds 
to what was once called pseudo tumor cere 
belli for these conditions are apt to provoke 
symptoms that are suggestively cerebellar, it, 
however, is not a common condition m child 
hood though thcTablcwillshow that Case 28 
after the primary operation was so diagnosed 
The other condition may possibly be best 
designated as congenital cystic malformation 
with occlusion of the foramen of Magendie 
In one instance of this sort in a child the pre- 
opcritivc diagnosis of astrocytoma was made 
and at operation a small thin walled cyst 
similar to that shown in Figure 30 was found 

10 nivsiOLOcv 

Whereas localization of function in the 
cerebrum is of the utmost importance in de 
tcrmining the locus of its tumors, the same 
cannot be said of the cerebellum m spite of 
the most elaborate studies \\ e may often 
determine the laterality of tumors and may 
distinguish between primarily cxtraccrebcllar 
andpnmarily intraccrcbellar lesions We may 
at times also make a close guess as to whether 
the lesion IS essentially mctlian in position and 
pr^umably by the predominance of vomiting 
m the symptomatology whether the brain 
stem IS under compression, which it usually is 
in these midlinc tumors 

It has been learned that a surprising amount 
of cerebellar tissue can be experimentally re 
movwl from an animal without permanent 
disability and the customary "uncapping” 
of the cerebellum to get a satisfactory expo 
sure of the familiar acoustic tumor is followed 
by no discernible subsequent instability unless 
the excision is made deep epough to damage 
the dentate nucleus or the peduncles And as 
will be seen from the description of the oper 
ations for these astrocy tomas, the v crmis may 
be vertically split throughout its length so as 
fully to expose the fourth ventricle with no 
symptomatic trace of this radical procedure 
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IiR 38 (Case 40 ) Sparsely fibnlUry area m tumor Tig 30 (Case 2j ) Sparsely fibnllary area from soft 
which was formerly classified as protoplasmic (P T \ H tumor showing single nbnllar> astrocyte with stumpy 
X 600) IRef p 167] processes (P T A H X 6os) IRef p 167 1 



Tie 40 (Case 41 ) Fields from different areas of a typical mixed astrocytoma classified as protoplasmic from a 
smallfragmentremovedatpnmaryoperation Purelj protoplasmic, left, densely fibrillary, right [Refs pp 1678] 
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Fig 41 (Case4g) Showing A field at first operation in 1926 
when a supposedly angioblastic tumor was e^osea and its surface 
coagulated B the electro surgical removal of the mtacl tumot at a 
second operation seven months later IRef p 168] 



II., I .. Mljllll|illt|llll|,lllillll|i lljll’T 

I ig 42 Tumor from Case 49 suppo«e«ily an 
angioblastoma shrunken by coagulation before 
recnoial (nat size) [kef p 16S] 

What IS more after the removal of 
huge recurrent cerebellar tumors httle 
ma> be left but a mere shell of cert 
bellum and \ct it miv sufiice for all 
practical purposes of cquilibnum and 
muscle tone 

Nor as a matter of fact, apart from 
an interest m cerebellar ph>siolog>, 
does exact localisation or even htcr 
ahzation of the lesion make a xast 
degree of difference to the surgeon 
since there is onl> one sitisfactorj 
vva> of surgicall) exposing the cere 
bcUum and that is from behind and 
below the lev el of the lateral sinuses, 
the precise situation of the lesion 
being determined b> a close scrutiny 
of the surface configuration for dis 
tortions by abnormal \ ascularitj , by 
palpation and e.xploratory punctures 
The subtentorial fossa is so compare 
tively small that an intraccrebellar 
tumor of any sort and situation may 
exert pressure effects that are evenly 
distributed and apart from the pos> 
sibly greater mco ordination of legs 
overarms or of one side ov cr the other, 
preliminary localization is scarcely 
determinable nor from an operative 
standpoint is it greatly needed The 
particular tumors under discussion, 
in spite of their associated cysts which 
may bulge more markedly into one 
hemisphere than the other, are essen 
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43 (Case 49) Showing patient on discharge after second operation Note depilation from sw months of incf 
fective radiation (1926-1927), also absence of protrusion (Ref p 168) 


tially median in position and the chief matter 
of neurophysiological interest is the fact that 
nystagmus ma> be inconspicuous or absent 
even though ataxia, which particularly affects 
the lower extremities, be of extreme grade 

That much might be learned of cerebellar 
function through the study of these cases by 
a physiologist whose interest lies m the nerv- 
ous system goes without question, and the 
fact that a knowledge of their morbid anat- 
omy rather than neurophysiology has to do 
with the successful treatment of these tumors 
should not be taken to mean that the oppor- 
tunity of advancing knowledge of cerebellar 
function should be neglected 

1 1 THERAPEUTIC CONSIDERATIONS 

The brief notes in the Table under the cap- 
tion “Operative Procedures” serve as mile- 
stones of our therapeutic progress, successne 
modifications in the surgical manoeuvre having 
been necessitated as our knowledge of these 
particular tumors grew Several periods cor- 
related mainly to contemporary views of 
tumor pathology ma> be recognized The 
dates will show when emphasis was laid al- 
most wholly upon the cyst which w as punc- 


tured and evacuated, or laid open and treated 
by some tissue fixative, or m favourable cir- 
cumstances excised, when it began to be ap- 
parent that recurrences were inevitable and it 
was found that the cysts were apt to be re- 
placed by tumor, when the effort to identify 
the tumor for purposes of classification be- 
came a routine, when radiotherapeusis was 
given a trial, and finally, after the relatively 
benign nature of the lesions became apparent, 
when the importance of removing the mural 
nodule intact at the first session began to be 
appreaated These sev eral periods have been 
punctuated also by successive improvements 
in technique and it can be seen when ventric- 
ular punctures in course began to be used, 
when local anaesthesia was first employed, 
when the suction apparatus came into gen- 
eral use, when it came to be realized that the 
tumors w ere primarily median m position and 
overlay the fourth ventnde so that even when 
concealed they were best approached by a 
median transsection of the vermis, and finally 
when electro-surgical methods came to sim- 
plify enucleation and h$mostasis 
Radiolherapetists Soon after the war, we 
began more or less routinely to subject pa- 
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Tig 47 (Case 71 ) Showing I, the postenor cerebellar surface with prominent 
>ernus, II, the tumor exposed after median incision of vermis, III, stage of difficult 
dislodgment from tentonum, IV, appearance of field at conclusion of operation with 
sagging hcmiopheres and edge of inasura exposed Insert shows (cf Fig 49) the assumed 
lesion in sagittal section IRefs pp iSj-dJ 


tients to therapeutic radiation after opera- 
tions ^\hlch had served to demonstrate the 
presence of a glioma The results on the 
whole were looked upon as encouraging The 
treatments at least did no harm and in the 
face of what was thought to be, at best, a 
malignant grow th, they gave us a therapeutic 
straw to lean upon Similar steps were being 
taken m other places and ere long articles 
were pubhshed advocating preliminary radia- 
tion before resorting to surgical intervention 
The risks of so doing are now well known 
Radiation of a tumor when effective, caused 
swelling of the growth and increased symp- 
toms which may prove fatal in the absence of 


a decompression What is more, without some 
assurance of the histological nature of the 
lesion, from which alone some idea could be 
gained of its prognosis when unradiated, the 
presumed effects were capable of misinter- 
pretation This IS particularly true of tumors 
such as those under consideration whose 
symptoms are prone to show spontaneous 
remissions 

Ghomas which had been surgically verified 
and decompressed offered a more favourable 
opportunity to observe the effects of roent- 
genization, and the matter during the next 
several >ears was thoroughly put to the test 
by Dr M C Sosman, the hospital roent- 




176 


SURGERY, GYNECOLOGY AND OBSTETRICS 



I 1 

Fig 48 (Ca«e 7J J Paiicnt on divchifte io«U>$ after opfraJion |kef j> >87) 


genologist From the notes m the last column 
oi the Table it can be seen that during 1922- 
1924 (Cases 22-50) the patients with these 
cerebellar astrocytomas were commonly ri 
diated, as was true of other \cnficd gliomis 
The susceptibilit> of the medulloblastomas to 
this form of treatment soon became apparent 
and for reasons now better understood the 
astrocjtomas were long thought to be bene 
ficiallv influenced In September, 1927, a 
conjoint report of these experiences was gi\cn 
b\ Sosman, Baile>, and \'an DesscI before 
the American Roentgen Ra\ Society (ij) 
The conclusions then expressed were that 
roentgen therapy at best merely exercises a 
restraining influence on the more malignant 
types of glioma more particularly on the 
medulloblastomas to a less extent on the 
glioblastomas, and as was stated, some im 
proxemenl had also been obtained with the 
protoplasmic astroci tomas whereas the more 
slowly growing tumors notably the fibrilhry 
astrocytomas, remain uninfluenced 
This conser\att\e statement would about 
represent our present day \iews with the in 
elusion of the more protoplasmic with the 
fibnllary ty pes (at least of the cerebellar astro* 
cy tomas) for we would no longer think of sub- 


jecting c\cn them to radi 
ation It wall be seen from 
the Table when our en 
thusiasm for this supple 
mentary treatment began 
to wane Cases 45 and 50 
were so treated (and with 
presumed benefit) but that 
was partly because the 
lesions were mistaken at 
the time of operation for 
medunobhstomas and 
there was dcla\ in getting 
a pathological report upon 
them Cases 46 and 4S 
were also radiated from 
some misunderstanding, 
and Cast 49 for the reason 
that the lesion was mis 
taken foran angioblastoma, 
a type of tumor somewhat 
amenable to rocntgcniza 
tion 

lliat a cerebellar astrocytoma whether 
prcdommantly fibnllary or predominantly 
protoplasmic, is wholly unaflected by radia 
tton 1$ at least «omcthmg learned to lighten 
thclabourof ihcrocnigcno therapeuUcdcpart 
ment ^\lthout a knowledge of the natural 
history of the tumor, regarding it simply as a 
glioma and consequently a lesion of malignant 
character, the results in many instances might 
well enough ha\c been misinterpreted as 
triumphs of radiotherapy 
Pre opcralrc therapy Owing to the penil 
larly insidious progress of these mid cere 
bcllar aslrocx tomxs, patients arc apt to enter 
the hospital in an ath ancetl stage of the proc 
css with scnously impaired Msion.and a few 
days' unnecessary delay may mean blindness 
If delay is unaaoidablc, recourse is had to 
salinization, preferably m children b\ raagne 
Slum sulphate cnemata The aalue of this 
procedure m lowering intracranial tension 
particularly when there is hy droccphalus can 
not be oaeremphasized, and it is not uncom 
raon for bedridden and \omiting children to 
be up and playing about m a day or 
free from symptoms as utterly to belie the 
senousness of Ihcir plight 
It has already been pointed out that mtract 
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able constipation is a 
customary’’ complaint 
due partlj to the fact 
that straining at stool 
for obMOus reasons 
greatl> exaggerates the 
headache Caution 
should be given at the 
same time against the 
giving of large enemata 
Nothing could be more 
dangerous for a patient 
in the stage of the mal- 
ady m which cerebellar 
ngiditiesoractual (Jack- 
boman) seizures occur, 
than to be propped up 
on a bed pan and obliged 
to ev acuate m this posi- 
tion an enema which 
causes uncontrollable 
peristaltic straining 
Death has occurred un- 
der such circumstances 
in two (eg , Case 15) instances and in earlier 
days when it was customary to give a pre- 
operative enema not a few patients had 
serious cerebellar seizures inopportune!) 
provoked thereby on the morning set for 
operation 

Another thing to be avoided and against 
which attendants are warned is the possibility 
of twisting the patient’s head into a painful 
position m the process of shavnng the scalp 
preparatoiy to the operation A cerebellar 
seizure may sometimes be the consequence of 
this, and it is therefore w^se in critical cases 
to carry out the shaving after the patient is 
m the comfortable face-down position on the 
operatmg table 

The anaslhelic Most neurosurgeons have 
come round to what de Martel first strongly 
insisted upon namely, that most cerebellar 
as well as other intracranial operations of 
other types could and should be earned out 
under local anaesthesia It is remarkable how 
well patients, even joung children, will endure 
these long procedures with scarce!) an) com- 
plaint worth recording Not only does inhala- 
tion narcosis vastly increase the difficulties 
from extracranial bleeding encountered m the 


prelimmar) stages of the operation, but it is 
highly dangerous from the standpoint of re- 
spirator) embarrassment particular!) when 
the s>mptomatology of one of these fourth 
ventricle tumors is at all advanced 

It IS our custom m most intracranial opera- 
tions to give a prelimmar) dose of 03 milh- 
grams of scopolamine with 10 milligrams of 
morphine shortly before the operation with 
another 5 or 10 milligrams of morphia in 
course if it is called for, but even this, when 
there is impaired respiration, ma) be pre- 
cluded The Table will show thatsmee Apnl, 
1926, twent) -one of the operations have been 
conducted wholl) under novocain infiltration 
In another ten operations, restlessness or com- 
plaints or inco-operation on the part of the 
children have made it necessai) to tide over 
difficult periods with temporar) etherization 
This we have occasional!) given per rectum, 
but we usuall) prefer to use the rectum for a 
continuous Murph) -dnp durmg the long ses- 
sion, a thousand cubic centimeters or more 
of fluid thus being given ' 

•W« hive recentlj’ had occa5icn to ttse »v«tut per ftetum wjlh 
Iu(h>; satufac.too' tKuiU lo ratieats *bo msy be uicoleraat o( local 
■luestfaesia alocc The druga<.u directly oo the sleep ceoter ta the tbrd 
ventricle 
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Fig sa fCajc 72 ] Operative sketches showing I the bubmg \crmis and markcii 
pressure cone extending almost to the arch of the atlas 11 the lesion after pnmary 
etposure jfs nght half cystic Jts JefI solid III the femosal of the solid portion from 
Its nest in left hemisphere without opening the sentncle disclosing smalt separate 
nodule I\ the final appearance of the field with small opening into \enUicle and 
sagging hemi'pheres (that on the right hanging by an anchoring \ein) permitting full 
view of tentorium to margin of incisura JRef p 187) 

The cerebellar exposure Bj good fortune as for though “the operation proper” is repre 
Jong ago as 1904 a satisfactory operatitc sented h> «hat is done after the cerebellum 
method had been hit upon of getting 3 wide is once exposed, the method of approach and 
bilateral exposure of the posterior face of the the method of withdrawal are essential parts 
cerebellum In one w a> or another this pro of the procedure and may be exceedingly difli 
cedure has been simplified and perfected but cult and tedious 

in Its essentials it remains as first desenbed It is, indeed, an adage of the operating 

(14) As It IS commonly referred to m the room that “a cerebellar case takes an hour to 
Table merely as the usual or customary pro get in, another to get out, and plenty of time 
cedure, something more may be said of It here, between” — the “time between,” usually a 
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Tig 51 (Case 72) The patient three weeks after operation (Ref p 187 1 


matter of an hour or two, ma> sometimes be 
extended to three or four And should there 
have been sufficient uncertainty of localization 
to have made a preliminary ventriculography 
advisable — a measure we hesitate to resort to 
in critical cases such as these unless we are 
prepared to operate immediatelj afterward — 
this means pretty much a full day’s work 
Consequently to gam time for other things I 
have come of late years to relay most of these 
operations with my skillful assoaate, Gilbert 
Horrax, who does the larger part of the getting 
m and getting out while I take over the deal- 
ing with the lesion 

The postoperative photographs of the pa- 
tients that accompany the few more detailed 
case reports that have been picked out for 
illustration will show the usual situation of 
the “cross bow ” inasion we continue to 
employ It is not an operation for a tyro, and 
some neurosurgeons have recently advocated 
the return either to a vertical incision or to 
the old low, transverse incision, neither of 
which m my opinion gives adequate room for 
the critical manipulations to follow The 
attempt to turn down a bone flap in this mus- 
cularly well protected region is wholly un- 
necessary and can only serve to incommode 
subsequent manipulations 

The linear part of the incision, which 


should be precisely in the ligamentum nuchre, 
IS highly advantageous as one never knows 
when It may be necessary, owing to an ex- 
treme pressure cone or to an actual extension 
of the tumor through the foramen magnum, 
to laminectomize the atlas This, as noted m 
the Table, was earned out m seventeen cases 
in the senes and doubtless would have been 
beneficial m others (e g , Cases 4, 19 and 44) , 
and m consideration of the fact that the 



Tig 52 (Case 72 ) The attached surface of the tumor 
nodule after removal (nat size) (Ref p 188] 
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Tig 5j (Case 73) Operative sketches shooing I the bult,ing \crinis and mild 
tonsillar herniation 11 the tumor after primary excavation III the residual fragment 
being withdrawn together with roof of ventricle I\, the resultant cavity with abundant 
clips shown above sagging hermspheres where vascular tenlonal attachments had 
been torn (Ref p 188 j 


purpose of the laminectomy was to release a 
dangerous pressure cone it is significant that 
only two of these complicated operations led 
to a fatality In Case 53, removal of the 
lamina: of the axis as well as of the atlas, as 
will have been observed (Fig 16), was neces 
sanly carried out before the lower pole of the 
tumor could be liberated 
The curvilinear incision from mastoid to 
mastoid makes possible the wide reflection of 
the lateral flaps needed for the exploration of 
the lateral recesses when that is necessary, 
gives room for the "uncapping” of a hemi 
sphere, when for the proper exposure of an 
awkwardl> placed tumor this is called for, 
and permits sufficient lateral separation of the 


hemispheres to gue 
access to the deeper 
parts of the vermis 
without needless con 
tusion 

Care should be taken 
m reflecting the curved 
flap of scalp downward 
to identi/} the margin 
of muscular attach 
ment, a thin edge of 
which should be care 
full> preserved for sub 
sequent suture in 
lajers, for otherwise 
spurious meningoceles 
may form under the 
flaps The repair of a 
wound in which this 
had occurred led to one 
of the fatalities m the 
senes (cf Case 54) 
The extracranial ve 
nous stasis produced 
b> the intracranial ten 
Sion, which inhalation 
narcosis serves to ac- 
centuate ma> not in 
frequentl> give senous 
trouble so soon as the 
muscle begins to be 
scraped from the bone 
m process of reflecting 
the lateral flaps W ax 
mg mi) fail to control 
this and earlj recourse must sometimes be had 
to a ventricular puncture which greatlj im 
proves the situation b} lowering tension And 
with the needle left m pxisition, excessive pro 
trusion of the hemispheres, when the dura 
comes to be opened, is avoided and their sub 
sequent manipulations are less likel> to cause 
disagreeable s> mptoms This dev ice, first put 
into practice m 1909, has since become com 
mon property and it is but one of man> 
similar steps so commonlj emplo) ed as 
scarcelj to deserve mention 

As a matter of fact, this prelimmaiy emptj 
log of the cerebral v entncle is disadv antageous 
in one respect for it may so lower tension m 
the posterior fossa that surface indications of 
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Tig 54 (Case 7s ) To show condition of patient when discharged on the 
eighteenth postoperative day (Ref p i88J 


a deep, median, tv holly 
subcortical tumor are effec- 
tuallj concealed and may 
be overlooked This hap- 
pened, as the Table records, 
at the first operation on 
Cases 4, 10, ir, 28, and 36, 
the last experience of the 
kind having been in Sep- 
tember, 1923 The lesion in 
the succeeding forty cases, 
even though concealed, has 
(with the exception of Case 
59) been brought to view 
and vended at (fie drst 
session 

What is of chief impor- 
tance, as emphasized in the 
section on gross pathology, 

IS the close scrutiny of the 
widely exposed posterior 
surface of the cerebel- 
lum There is of course no difficulty in 
locating the lesion when a portion of the 
tumor IS visible on the surface, or when 
there is marked hemispheric asymmetry, 
or when palpation discloses a cyst But 
when there is perfect symmetry as there 
often may be with a deep median, non-cystit 
lesion, the relative widening of the vernns is 
about all that one has to go upon And should 
tension have been wholly relieved by escape 
of cerebrospinal fluid and the cerebellum have 
settled back into its normal position, it not 
only takes conviction to incise the vermis but 
one may have to carry' the incision down a 
centimeter or two before the surface of the 
tumor, which may prove to be surprisingly 
large, is actually reached ^ 

The surgical procedure is far more simple 
when there is a large cyst which bulges into 
one hemisphere more than the other, for even 
•f not palpable its presence will often be 
betrayed by the hemispheric asymmetry and 
unmistakably widened convolutions In ear- 
lier days, as the operative notes in the Table 
betray, we w'ere led into making transverse 
incisions into these laterally placed cysts, but 
we have come more and more to feel that in 

'/ipparent/y t/ie Jifsl time ffiis was done rfeilfteratflr was oa fastest 
192* Case 3} 


the mijonty of cases a vertical incision 
through the vermis is the preferential way of 
opening most of them if one is to attack the 
underlying mural tumor wnth the greatest 
promise of success 

The crux of the operation, as is now fully 
realized, lies m the removal of the mural 
nodule at the first operative session when its 
situation and the patient’s condition makes 
the step permissible These mural tumors are 
most vanable in size and position When 
superficially or laterally placed, they can be 
removed, even though of large size, with com- 
parative ease from the wall of the cyst, at 
the base of which can usually be seen the 
flapping roof of the fourth ventricle a few 
millimeters m thickness But when the mural 
tumor is m the depth and occupies the portion 
of the cyst wall corresponding to the ventric- 
ular roof, Its removal is attended with much 
greater difficulty and hazard Mural tumors 
that are situated m the midline high under 
the tentonum offer another particularly diffi- 
cult problem for the reason that the vascular 
attachments from the postenor margin of the 
inasura to the leptomeninges are apt to be 
tom, and bleeding in this highly inaccessible 
region is exceedingly difficult to control (cf 
operativehistoryof Case73, p 18S) A fatality 
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Tig 55 (Case 74 ) Operative sketches showing I, the exposed cerebellar field with 
slightly prominent uvula and moderate pressure cone II transsection of tumor sflcr 
partiaf exposure III, method of piece meal removal It , linal exposure with residual 
lag of coagulated tumor in dangerous region near inasura [Ref p i8S ] 


occurred m Case 51, at a second operation 
after another\\isehighl> favourableproccdurc, 
due to the postoperative formation of a clot 
from this source 

But if these difficulties exist, after the evac- 
uation of a large cyst has not only completely 
lowered tension but has provided ready access 
to the lesion, the> are vastl> increased when 
a solid central tumor is encountered In 
dealing with these cases, the surgeon’s judg- 
ment IS put to the greatest test and whether 
or not a total extirpation should be attempted 
must depend on circumstances which relate 


to the degree of \ ascularitj of the grow th and 
one’s facility m controlling it, to its relative 
“suckabihtj,” to the evidence or otherwise 
that the growth is unattached to the vcntric 
ular floor, to the patient’s general condition, 
and to man> other factors 

There are two particularly critical points 
of vascularity, the one at the calamic re 
gion where branches of the posterior cere 
bcllar arteries go to the choroid plexus of 
the region, the other at the aforementioned 
inasural margin of the tentorium The 
operative sketches wall possibly serve to 
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Tig 56 (Ca<c 74 ) Showing condition of v^ound on discharge [Ref p 1S9I 


make some things more 
clear than the untten 
word * 

It IS important to com- 
plete the operation if pos- 
sible at the hrst session 
We nere at one time en- 
couraged to feel that a 
two stage procedure might 
be desirable and that the 
lesion might become ex- 
truded This impression 
came about from the ex- 
perience with Case 40 m 
which, dunng the repair of 
the muscle incision due to 
the formation of a pseudo- 
menmgocele, the cerebellar 
hemispheres were resepa- 
rated and a residual frag- 
ment of tumor, which was 
thought at the first session to be irremovable 
because of its position, was found almost 
wholly dislodged and it was picked out of the 
wound But this is not hkel> often to hap- 
pen It was found impossible at the secondar> 
operation under similar circumstances in Case 
54 even to bring the residua! fragment into 
view and the patient was lost from a strep- 
tococcus meningitis • 

On other occasions (cf Case 49) I have 
left an operation incomplete after opening a 
large central cyst leaving, from lack of cour- 
age, a flat mural tumor on the roof of the 
ventricle in the hope that the subsequent 
accumulation of fluid would tend to push the 
growth outward This is not what occurs 
under these circumstances On the early re- 
exposure of a cerebellum after previous trans- 
section of the vermis and evacuation of a 
large central cyst, it is difficult to believe that 
there has ever been a lesion present for the 

‘ It u customary for the surgeon to nuke sketches of the operative 
stages as he recollects them immediately at the conclusion of the pro- 
cedures written description is of equal value however cr^ w 
sketches It is impossible for an artist to get near enough to ^e fieli 
with the patient m prone position for a direct view ^e drawtnes 
iccompanving the paper have been worked up by Miss Coaoisg from 
tteCPTiginals on the bo pital histories eked out ui some ol the nuwe recent 
cases by her own fleeting glimpses of the field 

* This and another cerebellar case m a child (No js) in the weduUO' 
blasloma senes both succumbed to a hemolytic streptococcal mlecbon 
at a time when the community and the hospital staff were sofltfuig 
irotn an epidemic of sore throats Thej represent the only rtamples of 
infection m the series and were probably contaminated by tbe operator 
himself who though not lU was found to be harbounne organisms la nis 
throat The masks then in use were found to be losufScieOt 


fonnerl) separated hemispheres have folded 
themselves together and the wzdelj exposed 
growth has become complete!) concealed 
Enough has been said in a prevnous article 
(17) regarding the usefulness of electro-sur- 
gery as an adjunct to intracranial operations 
It ma) be re-emphasiaed after an interval of 
three jears that it is now possible safeh to 
eradicate man) brain tumors that a few ) ears 
ago would have been regarded as inoperable 
Apparentl) the first case m the present senes 
m which this surgical adjunct was put to 
effective use v.as in the handling of the tumor 
m Case 49 m its two sessions (Fig 41) In 
the treatment of a vascular brain tumor the 
intelligent use of a sucker, the empIo)ment 
of Sliver clips and the electro-surgical appara- 
tus are (wTth the minor aid of muscle im- 
plantations and Zenker-wet cotton pledgets) 
in m) estimation of about equal importance 
Postoperative therapy This ma) be bnefl) 
dismiss^ Patients are routmel) left with 
their position unchanged on the operating 
table with a provisional dressing applied until 
the) have fuDy recovered from the immediate 
effects of the procedure This is particularlv 
important should it have been necessar) to 
give an inhalation narcosis or should the pa- 
tient be nauseated, for the face-down position 
IS one in which there is the least nsk of an 
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accident from \omiting When conditions 
are critical and there is any impairment of 
respiration they may be kept in this position 
for twenty four hours or more and the instru 
ment table is kept m readiness for immediate 
reopening of the wound should at any time 
there be a suspicion that a clot may have 
formed The rectal temperature should be 
taken as soon as possible when the operation 
IS concluded and frequently repeated in order 
that a tendency to hyperthermia should be 
promptly detected and measures for con 
trolling it by antipy retie drugs or by sponging 
be applied 

These are the principal immediate precau 
tions Later complications in serious cases 
may require no less detail and we no longer 
\ enture to transfer cntical cases of this sort 
to other than the expert care and undividetl 
attention of a specially trained nurse Deg 
lutitory disturbance after wide exposure of 
the fourth ventricle may make feeding highly 
precarious and nasal feeding may sometimes 
be necessary for day s One feature of the con 
valescence of the patient, while the cerebro 
spinal fluid remains blood stained, is the 
periodic occurrence of waves of pyrexia which 
sometimes call for a succession of lumbar 


punctures until the 
fluid has cleared 
When punctures 
should be made and 
how much fluid canbe 
safely removed takes 
experience and judg 
ment Attention to 
all these details is 
what m the long run 
greatly affects the op 
crativemortahty The 
surgical procedure it 
self, important though 
It be, IS by no means 
the whole story 
Mortaltt\ perccut 
a^cs However brief 
the notes, the Table 
will show that many 
of the fatalities m the 
early years would to 
day have been avoid 
able had wc then known what we now know 
of the site, nature, and life history of these 
peculiar tumors 1 ven so, m consideration 
of the complicated nature of the operation 
and of the fact that from ignorance we were 
so often obliged because of return of symp 
toms to grapple wath the always more difficult 
and hazardous secondary operations, the 
fourteen postoperative deaths for the 113 
cerebellar operations on the 75 cases* is per 
haps no more than one might justly expect 



fig 58 (Case7s) The oslic side of the mural lumof 

as removed at operation (nat size) IRef p 189] 
>\ocCT»be!Iir opCTttion w«j undettiken on C»se 6 
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This gives for these par- 
ticular tumors a surgical 
case mortality of 18 6 per 
cent and an operative mor- 
tality at various hands of 
12 4 per cent 

The effect of repeated 
operations on the operative 
mortality is shown by the 
fact that m the 75 primary 
explorations there were 
onl> SIX fatalities, namely , 

8 per cent, whereas there 
were five fatalities out of 
28 secondary operations 
(17 per cent), two fatalities 
m eight tertiary operations 
(25 per cent) and one of 
the two patients (Cases 7 
and 22) that had four 
cerebellar operations 
succumbed as a result 
of the last of them which 
was a highly inadvisable undertaking 

The causes of death in the fourteen fatal 
cases have been respiratory failure in five 
instances (Cases i, 21, 44, 47, and 68), hyper- 
thermia m three (Cases 13, 22, and 41), men- 
ingitis m two (Cases 3 and 54), pneumonia 
(Case 33), postoperative clot (Case 51), per- 
forative duodenal ulcer (Case 53), and the 
sudden unexplained death on the sixteenth 
day that occurred in Case 19 Could some- 
one, profiting by the knowledge we now have 
slowly acquired regarding these tumors and 
the preferential way of treating them, have 
the opportunity of reoperating on precisely 
this same series of patients, the case mortality 
could well be held within 5 per cent, and 
secondary operations would be few and far 
between An indication that this might be so 
IS shown by the figures for the series of 23 suc- 
cessive cases admitted since January, 1928, 
there having been only one fatality, namely 
Case 68, with the large solid tumor of vvhidi 
so much has been made m preceding sections ' 
To giv e a better idea of the surgical problem 
and the way it has been met in these later- 

* W »th five that have been successfully operated upw with 
tumor enucleition since the tabular list was made up there would be a 
senes of consecutive operations with a single fatality giviijf a 9 » pe* 
cent case mortality which is about what we should eipect m theluture 



day patients, a brief report of the operative 
findings of the last few may properly be 
subjoined 

C11SE71 A neglected Polish child jo jears of 
age DrompU> referred by Dr E P Lothrop of 
Buffalo, gave a history of former matutinal head 
aches and vomiting v>hich had ceased about seven 
months ago, of clumsiness at play for six months, of 
blurring of vision for five months, of double vision 
and cvlreme instability for three months, and of 
blindness for three weeks 

Examination showed a bedridden, hydrocephalic, 
blind child with a choked disc of $ diopters and cere 
bellar ataxia so marked as to make tests for station 
or gait impossible No nystagmus was observed 
beyond a few occasional ill sustained fine twitches 
The deep reflexes were diminished with accompany 
mg muscular hypotonicity Shadows of slight cal 
cification in the nght cerebellar fossa were detected 
on the X ray films leading the roentgenologist to 
suspect a tuberculoma The clinical diagnoses fa 
voured astrocytoma over medulloblastoma 

The operaiion This was conducted wholly under 
local anaisthesia, the child behav mg admirably 
throughout the four hour procedure The usual 
cross bow incision with lateral reflection of flaps, 
puncture of lateral ventricle and removal of the 
subocapital bone was completed without note 
worthy incident On opening the dura (cf Fig 47), 
a bulging vermis was disclosed with such marked 
tonsilUir herniation an immediate laminectomy of 
the atlas was performed The vermis was then 
electrically inased in the midline through the entire 



L . 

Fig ^9 (Case 75 ) To show patient and condition of the wound at the time 
of discharge three weeks after operation (Ref p 189 ] 
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5 centimeters length of the e^tposure 
a greyish, soil partly median tumor 
being disclosed its loner portion pal 
pably c>stic A needle was inserted 
into the cyst and 30 cubic centi 
meters of promptly clotting clear 
xanthochromic fluid were withdrawn 
The large tumor which lay headward 
to this c>st was soft on palpation 
and suspecting another cj st a needle 
was introduced into it and jo cubic 
centimeters of blackish blood-stained 
fluid were withdrawn without col 
lapsing the growth 
The tumor was easilv separated 
from the cerebellar hemisphere on 
each side most of the dissection 
being made with the cutting needle 
No particular difliculties were en 
countered until the stage of freeing 
the upper surface of the tumor was 
reached There was little but a thin 
film of cortex and sascular Jepto 
meninges separating the grow th from 
the tentorium and this was soon torn 
into with troublesome bleeding from 
two or three good sized spurting 
vessels in the region of the incisura 
These were fortunatel> controlled by 
suction and caught with clips The 
branches from the posterior cere 
bellar arteries entering the growth 
at the region of the calamus having 
been secured earlier m the operation 
the remainder of the enucleation 
which necessitated removal of the 
ventricular roof together with the 
large grow ih w as completed w ith the 
aid of electrical dissection as shown 
in the sketches, without undue difli 
cultv The completcl) separated 
cerebellar hemispheres by this time 
were sagging from the tentorium 
with onl> a few points of vascular 
anchorage The huge ca\ih was 
filled with salt solution and after 
the usual toilette with painstaking 
hxmostasis the flaps were drawn 
together and closed in successive 
la>ersb> rowsofbuned interrupted 
fine black silk sutures 

PosloprraliTe tioles There was an 
earlj postoperative rise in temper 
ature to 104® F but this promptl> 
Subsided on sponging On the fol 
lowing daj 45 cubic centimeters of 
blood stained fluid were removed bv 
lumbar puncture This was repeated 
Tig 60 (Case 76 ) Operative sketches showing I the marked tonsillar on the third day and as the temper 
herniation with cystic tip on the right II, the opened evst with bulging ature continued to range around 
floor of fourth ventricle and laterally disposed tumor nodule [Ref p 190 ] 102® and the suboccipital region was 

somewhat full, on the sixth da> the 
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siteof theturaor^\aspunctured *■ ” ’"1 T'" ’ 

and no cubic centimeters of ' ' mip, 

blood\ fluid not under tension ^ 

were uithdrann The patient £ i iCt^ 

meanwhile made excellent jp * > /MR- 

progress, shewaswalUngfairlj £ ' \ r 

well at the end of two weeks / ' \ t " ''f ^ 

and at the time of discharge k ^ \ 

(I ig 48) on the twentieth da> iL- /r4 ^ V 

the choked discs were flat and wjlty iP" 

she was on the road to a com ^ f\ a I 

plete sjmptomatic recoven in VC -f \ i V J *iV' j 

all respects except for the *5 '•i- ^ 

TheUiinor A fragment sub- | ^ \j -j 

muted to Dr Eisenhardt for / J ' j 

examination so soon as the ^ ' ( 

growth was exposed, showed ' jg H 

a fibriUarj growth with man> ^ ( 

small astroc) tes, and It was in u \ 

this case that isolated oligoden f 
drogha cells were identified 

on the fresh smears The sub / 

sequent sections confirmed the 

diagnosisof a moderated fibril Fig 6t fCa<c 76 ) The patient two wefts after operation showing flat suboc 
lar> astrocjtoma and give add cipital region (Ref P ‘9*1 
cd information of spottv cal 

cification The tumor (Fig 49) was of large size The posterior cerebellar surface showed (Fig 50) a 
and weighed with empt> c)st 51 6 grams bulging vermis with greaiK widened folia, its tip 

extending below the level of the foraminal opening 

Though, in the next case, the growth (C)st There was a marked tonsiUac pressure cone mclud 
included) was about the same size as the fore- mg the lower leaflets of the hemisphere necessitating 

going, Its enucleation uas faalitatcd b> the 

*1. .. u .. 1- 11; r .t,. arch of the axis before the cord was exposed 

fact that about half of the space-occup}*ng The vermis was then split lavmg bare the wall of 
lesion was c>stic and the solid portion was a large cjst from which 60 cubic centimeters of 
fortunatelj unattached to the roof of the qmcU> clotting xanthochromic fluid were with 
fourth V entncle drawn prov oking an attack of vomiting To the left 

of this c>st ]3> a hemispheric tumor extending from 

CvsE 72 A twelve->ear old Italian school girl, calamus up under the tentorium It was electricall> 
referred b> Dr F X Mahonej, of Boston gave a separated from its nest m the left cerebellar hemi 
historj of earl> morning headache and vomiting for sphere and was removed b> tilting it to the nght, 
a period of onlj three months, but the anamnesis the usual dilTicuIt) being encountered (as in Case 
records an attack of whooping cough three >ears 71) m freeing the growth from its vascular attach 
previously during which she acquired a strabismus ments to the anlenor tentonum, the posterior margin 
of the right eje that was subsequentlv corrected of the incisura being fuUv exposed 
m part b> an operation For sis months a faulty Up to this point the roof of the fourth ventricle 
posture had been observed, for two months she had which was bulging into the deeper part of the cyst 
been growing awkward in her movements, for one bad not been opened However an additional smaU 
month the gait had been staggenng recently there tumor nodule was seen overly mg the ventricle and m 


Fig 6t fCa<c 76 ) The patient two wefts after operation showing flat suboc 
cipital region (Ref p ‘ 9 * I 


had been blurnng of vision 
The examination showed a frail child with mam 
fest hydrocephalus, a choked disc of 6 diopters, a 


electrically excising this a small opening was made 
into the cavity The separated cerebellar hemi 
spheres by this time sagged markedly away from 


paresis of the nght internal rectus, and an advanced the tentonum, that on the nght being hung by a 
cerebellar syndrome (in the absence of nystagmus) single large anchonng vein The great cavity was 
with marked hypotomaty of the musculature and filled with salt solution and the wound was closed 
slightly hyperactive deep reflexes » ^be custoraarv detaUed way 

Operation This a five-hour performance, was Postoperative course This was without incident 
carried through wholly under local anesthesia after There was a febrile reaction to lor® F which slowly 
a preliminary 7 milligrams of morphia The cus subsided No punctures were called for The choked 
tomarv cerebellar exposure was made, the bvdro- disc slowly subsided without impairment of vnsion 
cephalic left v entncle bavnng been lapped in couxse She was discharged (Fig 51) at the end d a month 
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walking fairl> well and when examined six weeks 
later had become essentiall> s>mptom free 

The tumor The nature of the growth was ap 
parent at operation and the supravital stud> con 
firmed the diagnosis Subsequent sections taken 
from the mural tumor (Fig js) showed a topical 
densely fibrillary astrocytoma with characteristic 
hyalimzation of the blood vessels (cf Fig 45) 

The next case presented a surgical problem 
similar to that of Case 71 but there was no 
superficial c>st to facilitate the extirpation 
and the tumor was removed piece meal m the 
hope of avoiding the risks of hTmorrbage from 
tearing the high tentorial veins of anchorage, 
an object not attained 

Case 73 \ twelve year-old school boy referred 

by Dr Maurice Brien of Lewiston Maine gave a 
ten months history of occasional attacks of morning 
vomiting and occipital headache following a fall on 
the head For one month he had had periodic dizzi 
ness diplopia tinnitus and stiffness of the neck 
He had recently found some difficulty m balancing 
on his bicycle He had been at school until three 
weeks before admission 

Examination showed a healthy appearing lad 
with a rather large head giving a Macewens sign 
on percussion a choked disc of 4 diopters with be 
ginning atrophy slight occasional nystagmus a 
positive Romberg and some instability in gait The 
degree of inco ordination was slight 

The operation This was conducted whollv under 
novocain without preliminary drugs The exposure 
of the cerebellum (Fig 53) was made without undue 
difficultv, the hydrocephalic ventricle having been 
punctured in course The vermis was widened and 
there was a pressure cone but the tonsils could be 
withdrawn after opening the posterior astern with 
out the need of an atloid laminectomy The wholly 
concealed greyish tough tumor was brought to view 
by the usual median incision The growth after 
partial electrical separation from the hemispheres 
proved to be fully as large as that shown in I igure 
40 In the process of attempting to enucleate it the 
tentorium soon became exposed and fearful of getting 
bleeding from the anchoring veins a piece meal 
excavation of the lesion was begun A cyst of con 
siderable size was encountered in the center of the 
growth and this facihtated the procedure 

Everything went well until at the last moment of 
separating the tumor s anterior pole an anchoring 
vein must have been torn and blood began to ap[>ear 
in the subdural space around the hemispheres A 
coincidental attack of vomiting complicated the 
situation but I managed to get the bleeding checked 
by pressure of a cotton pledget inserted between the 
tentorium and leptomeninges while the rest of the 
upper pole of the growth was quickly removed by 
rongeurs and suction On then removing the pledget 
serious bleeding started afresh and the blood pres 


sure dropped off markedly before bleeding w as again 
temporarily controlled by another implanted pled 
get Preparations were made for a transfusion and 
muscle for implantation was taken from the pa 
tients gastrocnemius Strips of muscle were then 
worked in between the tentorium and the pledget 
until It could be removed It was a close call 

The patient meanwhile had been given 230 cubic 
centimeters of blood from a donor It was finalh 
possible to attack the remaining and lower portion 
of the growth and to draw it downward, the lateral 
margins of the ventricular roof which came with 
It being electrically divided The wound was then 
closed with the usual detail The boy behaved 
superblv throughout the long five and a half hour 
procedure 

PosloperatiTe course \pprehcnding a possibk 
complication from a postoperative clot the patient 
was not removed from the operating table for several 
hours Convalescence as a matter of fact was sur 
prisinglv uneventful There was an early rise m 
temperature to 103* which promntli subsided The 
dressing was done on the fifth dav when a lumbar 
puncture was made withdrawing 60 cubic rend 
meters of xanthochromic fluid Ihi» was repeated 
three davs later The choked discs had subsided bv 
the tenth day leaving vision somewhat impaired in 
one eye only He was discharged on the tnentv 
third day (Fig 54) pracdcallv symptom free 

The surgical dilTiculties encountered m the 
operation described abo\e x\crc reflected m 
the more conser\iti\c \\a> m which a month 
later the lesion m the next case— another non 
cystic median tumor of the same type ami 
size — was treated 

Case 74 \n eleven year-old school boy from a 
country district was referred by Dr I D Jones of 
Utica New \ork as an urgent case because of fail 
ing vision There had been a history of occasional 
headaches and vomiting extending over a period of 
more than two vears lor one year there had been 
periods of blurred sight and occasional attacks of 
(cerebellar?) unconsciousness I or three months 
the gait had been unsteady 

The examination showed evident secondary hydro 
cephalus choked discs of 3 diopters with beginning 
secondary atrophy There was unsteadiness of sta 
tion and gait but the cerebellar signs were not 
marked AwcL sustained nystagmus was present 
The long historv made the diagnosis of an astro 
C) toma probable 

The operation This a five hour procedure was 
performed wholly under local anxsthcsia with a 
preliminary dose of o 8 milligrams of morphia The 
cerebellar exposure (Fig 55) was difficult owing to 
the huge emissary vessels communicating with the 
bone and scalp in the torcular region necessitating 
an early puncture of the ventricle, the fluid being 
found under great tension This however did not 
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sene greativ to lo\\er subtentorial tension lor the 
cerebellum protruded on opening the dura The 
\ermis i\as not particularh prominent but on elec 
tricaU\ incisingit toadepthof possibK 4milliifteters, 
the smooth grejish surface of an unmistakable as 
lroc\toma ^as brought to \iew 

After this tumor had been more fullj cTpOsed it 
Mas electricalli trans«ected, a central, circa 2ocubic 
centimeter cist (as in Case 73) being encountered 
the tension of the tumor being defimteh loMered b\ 
Its e\ acuation The tumor pro\ ed to he of such large 
size that it Mas deemed inexpedient with what was 
rather an inadequate exposure to attempt its re 
mo\al intact Masses of the growth were then 
picked up with rongeurs and cut off with the cutting 
loop This was followed b\ suction and scalloping 
until the size of the growth was so reduced it could 
be drawn awa\ from, the roof of the ventnde which 
was fuU^ opened b% the electric needle as the final 
mass was remoied From the region of the mcisura 
abo%e the greatU dilated iter there hung a fringe 
of tissue that looked suspiaoush like residual lu 
mor Feanng that its dislodgment might lead to 
senous bleeding, this spot was thoroughU coagu 
lated with the spraiing current At this stage the 
operation was concluded and closure begun The 
long operation was exceedingU well borne with 
practical]! no change in pulse or blood pressure 
from beginning to end 

Posioperatize course The threat of h)'pcrthernua, 
namelj a prompt nse in temperature to 104®, was 
oiercome Lumbar punctures were made on the 
second daj when 30 cubic centimeters and on the 
third da! when 50 cubic centimeters of blood stained 
fluid were withdrawn Nasal feeding was instituted 
during the first week owing to deglutitor> diflicul 
ties The choked discs subsided fortunatel> with 
retention of useful \ision The wound was well 
healed without tension and the boj was discharged 
m excellent condition on the twent> eighth da> after 
operation (Fig 56) On last reports, he is at school 
and sj mptom free 

The tumor was an astroc\toma of predomiOant!% 
fibnUaiw t\pe 

In the next case operated upon b> Dr 
Horrax a hemi cjstic lesion Ner> similar to 
that m Case 72 (cf Fig 50) was encountered 
and Its solid portion was remoxed 

C \SE 75 A six > ear-old child referred to the hos 
pital b\ Dr Charles A Sparrow of \\ orcester Mas 
sachusetts, had been considered debcate since the 
age of four following an attack of whooping cough 
She had had occasional attacks of xomiting aUd bad 
complained of stiffness of the neck No alarming 
simptoms howexer had occurred until six weeks 
before admi^ion when impairment of sight was 
obserxed and for one week she had been bUnd 

Examination showed the familiar signs of hx dro* 
cephalus, a twarked secondacx optic atrophy 
wothout measurable choking, amaurosis and idco- 
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ordination of ocular moxements, a stiff neck xxith 
subocapital tenderness, and a moderate degree of 
ataxia of all extremities with sluggish deep reflexes 

The operation Owung to lack of co-operation, the 
bxe and a half hour procedure was conducted under 
ax ertin ether anasslhesia The suboccipital bone 
was thin and casil> remoxed An earlx puncture of 
the xentncle disclosed a high degree of b>drocepha- 
lus under marked tension The exposed cerebellar 
hemispheres (Fig 57) had the txpical appearance 
of a median bulging cjst which was electricallx 
opened bj a xertical incision To the left of the 
cxstic caxnt> was a sausage shaped mural tumor, the 
better to expose which a transxerse inasion was 
made oxer the left hemisphere The cross cut opened 
another superficial cj st to the left of the lesion The 
growth was easilx freed bx electrical dissection and 
removed intact without opening into the (outth 
xentncle The xessels at its anterior pole could be 
seen and clipped before the growth was detached 
from this critical point The caxitj was filled, as 
cusiomarx, with salt solution and the wound closed 

The lumor (Fig 58) proxed to be a denselj fibril 
lar> astrocjtoma of the txqie shown in Figure 37 

Postoperati'-c course The usual earl> postopera- 
tixe nse m temperature (103® F) occurred, and, in 
spite of a succession of fixe lumbar punctures, the 
temperature did not fall to normal till the tenth 
daj Apart from the blindness the child (Fig 50) 
was ID excellent condition and essentialJx free from 
ataxia at the time of discharge 

The last case included m the Table xxas an 
older patient who had a predommantI\ cjstic 
and well lateralized lesion which at the tune 
of operation was mistaken for a probable 
angioblastoma 

Case 76 A farmer aged 21 was referred b> Dr 
S C Cates of East A'assalboro, Maine, owing to 
rapidix fading xnsion The patient obscurelj dated 
his sxniploms from a supposed sunstroke two jears 
prexuousI> since when he had been subject to “gidd> 
spells " Six months later his sight began to be 
affected and he became aware of stiffness of the neck 
and unsteadiness of gait He insisted that he had 
never had headache or vomiting and that there had 
been no change to speak of in his s>mptoms for a 
jear 

Examination showed moderate h> drocephalus (on 
X raj films), extreme suboccipital tenderness, a 
bilateral secondarj (?) optic atroph> with pallor of 
the discs but no oedema, vision being reduced to 
counting fingers There was marked n> stagmus, and 
extreme cerebellar incoordination pointing to a le 
Sion of the right cerebellar hemisphere An indefi 
nite caloric response to irrigation in the right ear and 
an apparent erosion of the mesial end of the right 
petrous ridge shown on the X-raj suggested a pos- 
sible acoustic tumor 

The operation Difficulties were encountered from 
the outset due to huge emissarj venous channels in 
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the bone and scalp necessitating earlv puncture of 
the lateral ventricle (Fig 60) The subocapital 
bone v\ as thin and papery well down to the foramen 
magnum On opening the dura an eictremc pressure 
cone chiefly of the right tonsil was brought to view 
After laminectomizing the atlas the dural inasion 
was earned down to the axis before the herniated 
tonsil whose tip was cjstic could be liberated The 
right hemisphere palpabl> contained a huge c>st 
and in the lower part of the field was a dark colour^, 
superficially placed reddish tumor nodule so near 
the surface as almost to suggest an extracerebcllar 
lesion An electrical incision was made from the 
distended tonsil upward and across the widened 
convolutions of the right hemisphere exposing the 
wall of a huge cyst containing promptly dotting 
canary coloured fluid The cyst extended across the 
midhne into the left hemisphere and at its base the 
bulging membrane constituting the roof of the 
fourth ventncle could be seen The superficial tu 
mor nodule which was slightly adherent to the dura 
was electrically excised It proved to be a highly 
vascular fibrillary astrocytoma 

Postoptratixe course From this simple operation 
as might be expected the patient made a prompt 
and satisfactory recovery (Fig 61) with rapid sub 
sidence of his cerebellar sv mptomatology and, cun 
ously enough, with definite improvement id vision 

Thus, of these last slx cases which represent 
some of the surgical problems likel) to be en> 
countered when the effort is made to eradicate 
the tumor at the primarj operation, three 
have been essentially solid lesions, two have 
been associated with external cysts of about 
half the size of the lesion, and the last was a 
predominantly cystic astrocytoma which had 
become projected into a lateral hemisphere 

12 SUMMARV 

The cerebellar astrocy tomata furnish 
another example of gliomatous tumors which, 
like the medulloblastomas, show predilection 
for a favourite site and produce a recognizable 
sy ndrome The tumors are probably of con 
genital origin and usually date symptom 
atically from childhood, the average age on 
admission being 13 y ears They are signalized 
by periodic matutinal headache and vomiting 

(Dwing to their mid cerebellar situation, 
the tumors inevitably cause secondary hydro 
cephalus and this, in turn, leads to a choked 
disc which may be so insidious in origin that 
seriously impaired vision may be the first 
recorded sy mptom They may attain a sur- 
prisingly large size before any cerebellar signs, 


usually shown as instability , put in an appear 
ance 

The tumors may be either compact grow ihs 
or be largely cystic When predominantly 
cystic, recurrence of symptoms is inevitable 
unless the mural nodule of tumor is identified 
and removed at the time of operation To 
establish this apparently simple fact has re 
quircd years of observation of cystic lesions 
variously treated 

The clinical diagnosis lies between astro 
cytoma and other forms of tumor that fre 
quent the same region, medulloblastoma 
angioblastoma and ependymoma, of which the 
astrocy tomata are the most numerous 
The growth is composed of fibrillary and 
protoplasmic astrocytes m varying propor 
tions anti is therefore a mixed tumor, being 
firm or soft in texture in accordance with the 
predominating type of cell An immediate 
diagnosis of the cy tological characteristics of 
the lesion can be determined in case of doubt 
by employing the supravital technique 
The tumors may he exposed on the surface 
or be wholly concealed, and when so con 
cealed, a vertical incision through the vermis 
IS the proper method of bringing them to v lew 
The operation which can usually be earned 
out under local anxsthcsia should, if possible, 
be completed at the first session, a complete 
eradication of the growth at a second session 
being far more hazardous 
The 18 per cent case mortality for the scne» 
of 76 cases IS largely ascribable to inexperience 
and to fatalities from secondary operations 
With belter understanding of the nature and 
favoured site of the lesions m the last 25 
consecutive operations there has been a ca<:e 
mortality of only 4 per cent in spite of the 
prolong^ and radical operations now under 
taken by modern methods with attempted 
cure at a single session 
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THE ETIOLOGICAL ROLE OF GAS-FORMING BACILLI IN 
EXPERIMENTAL BILE PERITONITIS* 

ALLAN G REn BRIDGE, M D , Chicago 

From tbe Department of *Hirger) of the Universit} of Chicago 


T here is a difference of opinion about 
the action of sterile bile on the perito- 
neum ifany surgeons believe that its 
deleterious action depends on the presence of 
bacteria rather than on the bile itself In- 
\estigators, howe\er, ha\e shoi\n that when 
sufficient amounts of bile are placed m the 
peritoneal cavity a fatal peritonitis is pro- 
duced Our purpose has been to study the 
sequence of events which follows the placing 
of sterile bile in the peritoneal cavity 

Clinicallj , peritonitis resulting from extrav- 
asations of bile IS not exceedingly rare 
Erdmann m 1903, reported 34 instances of 
spontaneous rupture of the gall bladder during 
typhoid fever Twenty-seven were not oper- 
ated upon and all died Seven were operated 
upon and 4 recovered McWilliams, m 1912, 
reported 108 cases of spontaneous perfora- 
tions of infected biliary systems Ev en though 
these cases received surgical treatment the 
mortality rate was 48 per cent 
The bignihcance of the escape of sterile bile 
into the peritoneal cavity is not generall> 
agreed upon Courvoisier, in 1890, collected 
34 instances of rupture of the biliary passages 
following trauma, of which 22 died and 12 re- 
covered In no instance did a patient recover 
without operation or puncture Only 5 of 
these patients died vvi^in 24 hours and the 
sixth died within 48 hours Hamorrhage 
from the liv er was observ ed at necropsy in 3 
In 1905 Ricketts combined in a report 273 
instances of spontaneous perforations and 
traumatic ruptures of the gall bladder and 
noted a better prognosis m the latter group 
Two hundred twenty-four cases of spontane- 
ous rupture of the gall bladder were reported, 
64 were operated upon, of which 43 recovered 
and 21 died, 160 were not operated upon, of 
which 6 recovered and 154 died In this senes 
of 224 cases 67 2 per cent recovered follownng 
surgical treatment, while onl> 3 7 per cent re- 
cov ered w ithout surgical treatment A cntical 

•This work his beeo done under a grant from tbe Douglas Szmth Foim 
read before the Chicago Surgical Society November? 1030 


revnew of the 6 cases which recovered without 
operation fails to find any evidence of an in- 
trapentoneal drainage of bile Ricketts re- 
ported 49 instances of traumatic rupture of 
the gall bladder, 29 were operated upon, of 
which 22 recovered and 7 died, 20 were not 
operated upon, of which 4 recovered and 16 
died The duration of svTnptoms of the 16 
cases which died without operation varied 
from IS hours to 178 da>s The prevailing 
cause of death as demonstrated by necropsy 
was pentonitis Of the 4 patients who re- 
covered without operation, the establishment 
of a fistula prevented death m 2 cases, in the 
third no evidence of an mtrapentoneal drain- 
age of bile was presented, while the fourth 
case IS difficult to believe Sabatier reported 
this case, which lived for 7 >ears following 
injury '‘At necropsj the gall bladder was 
emptv and the peritoneal cavity was filled 
with pure bile ” In this series of 49 cases of 
traumatic etiolog> 75 8 per cent recovered 
after operation, while only 20 per cent re- 
covered without an operation The period of 
operation vaned from immediately after the 
injury to several weeks later The amount of 
fluid removed varied from a few ounces to 3 
gallons and has been described as pure bile, 
blood, or pus, one or all combined Death has 
been due to shock, infection, and hxmorrhage, 
and has taken place from i hour to several 
weeks after the injury 
Amante collected loi instances of rupture of 
the biliary passages and states that without 
intervention such an injury is usually fatal, 
due to the toxaemia from the absorbed bile 
In 1918 Buchanan collected 17 cases of 
rupture of the gall bladder with a mortality of 
9 out of 17 cases Twelve of the 14 cases which 
were complicated bj infection were treated 
surgicall> w ith a mortality rate of 50 per cent 
Both of the patients not operated upon died 
The 3 patients with a traumic history were 
treat^ surgicall> with a mortality rate of 33 

.tion of Medical Research of the University of Chicago This paper was 
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TABLr I— THE EFFECT OF AN INTRAPERITONCAL INJECTION OF BILE UPON TIIF 
INTI NSin or THE PrTTENKOFER RI ACTION OF BLOOD 



per cent In 8 cases the duration of s>mptoms eluded then that bile depressed the virulence 
varied from 1 to 6 da>s with a mortality rate of bacteria and that injection protected 
of so per cent In 5 cases the duration of against death from chol-emia 
symptoms vaned from 7 to 27 da>s with a Noetzel, in 1910, cut a hole in the gall 
mortality rate of 80 per cent bladder of each of 17 rabbits Sixteen re 

A number of investigators have studied this covered and onl> i died Noetzel concluded 
problem and have concluded that sterile bile from that that the wounds of the gall bladder 
may be present in the peritoneal cavit> with- heal rapidlj and that the escape of bile into 
out harm Irankel and krausc, in 1899, in the pcntoncnl cavit> is innocuous 
jected bile into the peritoneal cavit> of guinea Wagenstecn, m 1926, showed that the cs 
pigs and dogs without observing untoward tabhshment of a well functioning fistula is 
effects After cutting the dogs’ gall bladders essential to determine the significance of the 
with scissors the result was the same When escape of sterile bile into the pcntoncal cavity 
necropsies were performed 2 to s weeks later After ligating the common bile duct m 6 dogs 
the wounds m the gall bladder had either and cutting a hole in the gall bladder, these 
healed or had been closed by omentum or animals died within 24 hours The procedure 
loops of intestine vvas repeated m rabbits with the same result 

Ehrhardt, m 1901, ligated the supraduo In 4 other dogs the common bile duct was 
denal portion of the common bile duct of 12 divided and the distal end ligated These 
dogs and cats, cut the duct above the ligature, dogs died within 48 hours The experiment 
and slit the proximal end of the duct a little vvas repeated m r ibbits w ith the same result 
His animals died within 2 to 6 days with a The bde m the peritoneal cavaty at necropsy 
progressive icterus At necropsy the pen was stcnle, consequently he attributed the 
toneum vvas normal He attributed the cause cause of death to the toxicity of the bile 
of death to the cholaimia from the absorbed Horrell, m 1929, confirmed the findings of 
bile In two cats he cut a hole in the gall Wagensteen bv observing that in the dog the 
bladder and placed a culture of dead bacillus continuous drainage of bile into the peritoneal 
coll in the peritoneal cavity Both animals cavity is fatal within 24 hours He attributed 
were well at the end of 2 weeks Two expen the deaths to the toxicity of the bile salts 
ments done subsequently with staphylo As bile peritonitis is considered a toxTinia, 
coccus gave the same results Lhrhardt con experiments were made to test this hypothesis 
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TABLE n— THE ErFECT OF AN INTRAFERITONEAL INjrCTION OF BILE UPON THE LEVEL 
or BILIRUBIN IN BLOOD 
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Cem ol 
bilf per 
tiiogTara 

Before 

operaUon 

Hours after the ujectiOQ 

0 5 

1 S 

» S 

1 S 

4 $ 

s s 

94 

I 


00 

0 0 

o<, 

oo 

0 0 

00 

00 

00 

» 


00 

D 0 

0 0 

00 

00 

0 0 

0 0 

00 



CO 

00 

0 0 


0 0 

0 0 

0 0 

00 




a 0 

0 0 


00 

00 

PO 

00 

5 


00 

Trace 

Trace 

Trace 

00 

00 

00 

00 

6 


oc 

00 

Trace 

Trace 

00 

00 

0 0 

0 0 

•> 


cc 

00 

Trace 


00 

00 

0 0 

0 0 

8 


a 0 

a a 

0 0 


00 

OP 

00 

OP 

t> 


00 

00 

0 0 

■MB 

0 4 

0 0 

00 

0 0 

10 


00 

Trace 

Trace 

Trace 

0 0 

0 0 

00 

0 0 

tt 


0 0 

Trace 

Trace 

Trace 

0 0 

0 0 

0 0 

0 0 



0 0 

0 0 

« 0 

0 0 

0 » 

p p 

0 0 

p p 


METHODS 

Bilirubin vas determined quantitatively by 
the Van den Bergh method and the bile salts 
by the quantitative Pettenkofer reaction de* 
vised by Aldnch 

Experiments In this expenment the effect 
of an intrapcntoneal injection of bile was 
measured by determining the amount of bih* 
rubm and bile salts vshich were entering the 
blood These determinations are charted on 
Tables I and 11 and show that only minor and 
transient changes m the blood occur when bile 
IS administered mtraperitoneally 

Bile peritonitis w as then produced by allow - 
mg bile to drain continuously into the peri- 
toneal cavity This was done by making a 
stoma in the gall bladder after the ductus 
choledochus was ligated and divided The 
effect of this procedure was then studied by 
determining the amounts of bilirubin and bile 
salts entering the blood No increase in bili- 
rubin and bile salts could be detected m blood 
drawn i8 hours after the bile was allowed to 
dram into the peritoneal cavity, even though 
these animals were moribund as to the result 
of this procedure These observations show 
that the cause of death is obviously not the 
circulation of the bile salts in the blood at 
toxic levels 

Of the 20 dogs in this experiment, 6 were 
dead and 14 were moribund 18 hours after 
their operations Necropsies w ere performed 


(immediately after the electrocution of the 
living animals, and on the ones found dead) 
and may be summarized as follows 
The peritoneal cavity presented the picture 
of an acute severe general peritonitis and con- 
tained several hundred cubic centimeters of 
a bile stained serosanguineous exudate The 
peritoneum was fiery red, numerous pctechise 
and small subpentoneal hTmorrhages were 
present and the peritoneal surfaces were cov- 
ered with a thin layer of fibrin Around the 
pancreas w ere a few small areas of fat necrosis 
This pentoneal exudate contained poly- 
morphonuclear leucocytes and large gram 
positive baciUi The results of a bacteriologi- 
cal study of this exudate are recorded in 
Tables III and IV and show the presence of a 
gram positive bacillus which grew exceedingl> 
weU under anaerobic conditions, and which 
was present in the peritoneal exudates of all 
of the twenty dogs in this senes Aerobic 
cultures of this exudate contained organisms 
in two instances, in one staphylococcus aureus 
was present, m the other both staphylococcus 
aureus and bacillus coh were observed The 
presence of these aerobic organisms may be 
accounted for on the basis of either contami 
nation or postmortem invasion Since the 
anaerobic gram positive bacillus was present 
m the exudates of all of the dogs, its presence 
must be significant if it is possible to exclude 
conUimmation and postmortem mvasion The 
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TABLE III —BACTERIOLOGICAL STUDIFS OF BILE PERITONITIS 


Dog 

Smear 

Aerobic blood agar plate 

Anaerobic rneat 

Anaerobic blood agar plate 

Remarks 

ij 

Ijram+bacillus 

No groarlh 

Cram-(-bacillus 

t Cram+bacillus 

1 C ram+cnfcusinclu ters 

3 Gram— bacillus 

Killed 

.4 

Gtam+bacillus pus cells 

Nl growth 

Gram-bbacilliis 

Cram+bacillus 

Fresh 

autopsy 

IS 

Gtam+bacillu pus cell 

No growth 

Gram-t'bacinus 

Gram+bicillus 

Killed 

16 

Gram+bacillus pus cells 

I Pacilluscoli 

1 Staph> lococrus aureus 

Ctam-(-bacil]us 

Cram -{-bacillus 

Found 

dead 

J7 

Gram+bacillis pus cells 

I Staphylococcus aureus 

Crain-H>acillus 

Cram f-bacillus 

Killed 

18 

Gcam+bacillus pus cells 

No growth 

Gram-f-baciUus 

Crtm-{ baciUos 

F^un^l 


Gram41>&cillus pus cells 

No growth 

Gram 4- bacillus 

Cram j-bacillus 

Killed 

JO 

Crim4-bacillus 

No growth 

Cram d-bsc, lilts 

Crim -{-bacillus 

Killed 


media pre\ious. to use m this experiment was 
sterile after 24 hours of incubation Inasmuch 
as this organism is not a common contami 
nant, it seems that it would be incredible to 
contaminate tw en t> consecutive cultures w ith 
it As for the possibilitj that it might be a 
postmortem in\ader, the following data is of 
interest In this senes of so dogs, 14 had been 
killed iimnediatel> before the bacteriological 
study was made Since this organism was 
present in both the smears and cultures of this 
exudate, it seems reasonable to assume that 
they w ere present during life if it can be shown 
that postmortem imasion does not occur 
within 2 minutes after electrocution Five 
normal, healthj dogs were electrocuted, their 
abdomens immediately opened and a bac 
tenological study made of their pcnloncal 
cavities Milk medu was used m this cxpcri 
ment and the results are recorded in Table V 
These cultures were all sterile except one, in 
which grew staph>Iococcus aureus, a con- 
taminant, and shows conclusnely that post 
mortem invasion does not take place under 
the conditions of this experiment and that the 
cultures of the 14 dogs taken immediately 
after electrocution represent the condition 
which existed during life The question then 
arose as to how soon following the operation 
did this large gram positive bacillus invade 
the peritoneal cav ity A bacteriological study 
of the peritoneal exudates of 24 dogs with bile 
draining into their peritoneal cavities was 
made at intervals of I'-A, 5, and 10 hours after 
their operations The results are recorded m 
Table VI and raa> be summarized as follows 


In the dogs of the hour class organisms 
were present m 5 of S dogs In one animal 
large gram posiliv e anaerobic bacilli and gram 
positive cocci m chuns were observed The 
streptococcus and bacillus coli w ere present m 
th( exudates of the 4 other dogs In the 5 hour 
class the anaerobic bacillus was present m 4 
of the 8 dogs, and m the 10 hour class, in 7 
of 8 In experiments of longer duration the 
streptococcus and bacillus coli w ere present m 
rclativ ely few cr numbers The fact that in the 
later hours of the expenment this gram posi 
tive bacillus was present m nearl> pure cul 
lure may be explained on the basis of an 
overgrowth phenomenon Although organ 
isms other than this anaerobic bacillus have 
invaded the peritoneal ca\ity along with the 
anaerobic bacillus carlj in the experiment, the 
latter organism grew more rapidly so that 
when cultures were made 18 hours after the 
operation, only the anaerobic bicillus was to 
be found 

Since the gram positiv e bacillus w as present 
in both the smears and cultures of the exu 
dates of twentj dogs m all instances, and that 
contamination antemortem and postmortem 
invasion have been excluded, this anaerobic 
bicillus should be considered as a possible 
cause of the peritonitis 

A study of the peritoneal reaction to this 
organism w as then made b> introducing broth 
cultures of it mtrapcritoneally and a pen 
tomtis ulentiLal with bile peritonitis was 
produced Cultures of the resulting exudate 
contained anaerobic gram positiv e baalh iden 
tical culturally with those isolated from dogs 
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Dog 

ticulate sm«ar 

Aoaerobic meal meilia 


Anaerobic mill, media 

s».„ 

Remarks 


Gram-}-bacttlus 

Gas-bturbiility 

Gram t i>aaihta 

Stormy fermentation 

Gram-f-baciilus 

Killed 

** 

Cram+bactllus 

Gis+lufbi<lily 

C ram -f-bariUua 

‘itorni) fcrmentiiioa 

Grain+baciJlus 

Killed 

53 

Grara+baeillus pus ct-lls 

Gas+lurhuiity 

Gram b*>aci!lus 

Storniy fermentation 

Gram+bicillus 

KiJJed 

JJ 

Grara-f bacillus pus cells 

Cas-f-lurbidity 

Gram 1 bacillus 

Stormy fermentation 

Cfam-f-bacillus 

Killed 

5S 

Cram-f bacillus pus cells 

Gas turbidily 

Gratn-rbaaflus 

Stormy fermentation 

Cram-t-baciIIus 

Killed 

36 

CTam-flatiliui pus cells 

Gas turbiJity 

Grans-l-bactUus 

Stormy fermentation 

Cram+baciilus 

ID 

cage 


Gram-^bacillus pus cells: 

Cas turbidity 

Gram 1 bacillus 

Stormy fermentatton 

Cram-f-baollus 

Found 

iS 

Gfam-f bacillus pus cells 

Gas turbidity 

Gram-^baciilus 

Stormy fermentslioB 

Gram+bacsltus j 

Killed 

39 

Oram-f bacillus pus cells 

Gas turbiJity 

Gram ^baoHus 

Stomy {ermentaiton 

; Cfim-bbacillus ' 

Killed 

30 

Cram -f-baciiluS pus cells 

Gas turbidity 

Gram-t- bacillus 

Stormy fermeniaiian 

1 Gram+faacillus 

dead in 
cage 

JJ : 

Grara-fbacillus pus ceils 

Gas turbidity 

Gram-t-bacillus 

: Stormy fermentation 

Gram-fbatillus 

Killed 


Cram+bacillus pus ctils 

Gas lurbi lity 

1 ( ram ->-baallui 

1 btormv fermentatun 

Grjm-fbaciiJus 

: Killed 


dying of bile peritonitis The results of this 
experiment are recorded in Table VII Inas- 
much as It was necessary to introduce at 
least 20 cubic centimeters of a culture in order 
to produce a fatal peritonitis, and that nec- 
ropsies of animals receiving less furnished no 
evidence of a previous inflammatory process, 
the question then arose as to whether the bile 
was lowering the peritoneal resistance to in- 
fection When mixtures of bile and broth 
cultures in sublethal amounts were intro 
duced into the pentoneal cavity, it was possi- 
ble to low er the minimal lethal dose of a broth 
culture from 20 to 5 cubic centimeters, show- 
ing that the presence of bile facilitates the 
development of peritonitis This experiment 
IS described in Table VIII 

The source of this infection was the next 
problem to be solved Were the organisms 
entering the pentoneal cavity with the bile, 
or was the bile altering the permeability of 
viscera containing bacteria to permit pen- 
toneal invasion^ Cultures of bile removed 
from the gall bladders oi 20 dogs at the time of 
operation were all stenle except one, m which 
grew a short gram negative baallus This 
experiment shows that the bile of healthy dogs 
IS sterile 

The effect of stenle bile salt solutions on the 
peritoneum was then studied A 10 per cent 
solution of bile salts, filtered through a Berk- 


field filter and shown to be sterile when intro 
duced into the pentoneal cavity, was admin- 
istered m amounts varying from 2 s fo 4 cubic 
centimeters per kilogram of body w'eight 
The appearance of the peritoneal caxity was 
essentially the same as was obseried m bile 
peritonitis, except that fat necrosis was more 
extcnsixe The scrosangumeous exudate con- 
tained pol>morphonucIear leucocytes and 
large gram positive bacilli which had the 
same morphologic and cultural characteris- 
tics as those OTginisms observed in bile peri- 
tonitis Of this senes of 20 dogs, xi had died 
and 9 were moribund 18 hours after the bile 
salts solution had been introduced through a 
laparotomy incision Since it was possible to 
find this organism in the exudates of 19 dogs 
and that 8 of these had been killed immedi 
ateiy before the cultures were taken, it seems 
reasonable to assume that these organisms 
had mxaded the pentoneal cavity during life 
and that they were not postmortem invaders 
The results of this experiment are recorded on 
Table IX and show that a septic peritonitis 
may be produced by stenle bile salt solutions 
and suggest a new mechanism for infection 
This bacillus, an anaerobic organism, grows 
readily m broth, and m milk produces a stormy 
fermentation within 18 hours On an ana- 
erobic blood agar plate the colony is large, 
is gray in color, and is surrounded by' a zone 
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TABLE \ — CULTURES OF THE ^ORil>\L PERI TVBLEVII — PERITONITIS PRODUCED BY EIGHT- 
TONEUM OF DOGS TAKEN \\ITHIN TWO UIN- FEN HOUR BROTH CULTUPES OF THE AN 
UTES AFTER ELECTROCUTION AEROBIC BACILLUS 



of beta hxmolysis It stTins well wtthmcth> 
Icne blue and positi\cIy b> Gram’s method 
It \anes considerabl) m length, has flat ends 
and produces spores In smears it appears 
singly, in pairs, or in short chains This or 
ganism has the same morpholog) and cultural 
characteristics as bacillus welchii and m the 
remainder of the paper it will be referred to 
as bacillus welchii 

Wagensteen and Horrall in recent in\esU- 
gations showed that the continuous drainage 
of bile into the peritoneal cavity produced a 
fatal peritonitis in dogs and attributed the 
cause of death to the toxicitj of the bile Ex 
perimental data, however, shows that the 
cause of death in bile peritonitis is not due to 
the arculation of the bile salts m the blood 
at toxic le\cls because no increase of bilirubin 
or bile salts was found c\ cn though the dogs 
were moribund as the result of peritonitis 
The cause of death must be due to the local 
action of the bile in the peritoneal ca\ilj and 
the secondary changes produced bj it 

The finding of bacillus w elchii in the pen 
toneal exudates of 20 dogs d>ing from bile 



peritonitis suggested the septic nature of the 
process Tlic production of an inllammation 
identical with bile peritonitis b> cultures of 
this organism supports this concept Obscr\a 
tions arc presented which show that baallus 
wcichii is not a normal inhabitant of the bile 
but maadcs the peritoneal caMt> as the result 
of the local action of the bile salts on the \as 
ccra containing bacteria llic most probable 
explanation of this phenomenon is on the basis 
of pcrmeabilil> changes which are produced 
b} the bile salts 

CONCLUSIONS 

1 Bile peritonitis in dogs is an infection 

2 Bacillus wclchii inxadcs the peritoneal 
caxity, prcsumabl) as the result of permea 
bility changes produced b> the local action 
of the bile salts in the peritoneal ca\itj 

3 A peritonitis identical with bile pen 
tonitis was produced bj baallus welchii 

4 Examination of the blood for bilirubin 
and bile salts is of no \ alue in determining the 
amount of drainage of bile into the peritoneal 
ca\iti 

5 These conclusions arc confined to the 
action of bile on the dog’s peritoneum 
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TABLr I\— A BACTFRIOLOGICAT STUPA OF EXPrRTMFNTAL BILE SVLTS PERITONITIS 


Dog 

Culturfs of 

Cultures of 

Peritoneal etudate cultured m 

toneum in 
irulk 

filtrate 
in millw 

Exudate smear 

Meat 

(anaerobic) 

Smear 

MilL 

Smear 

Remarks 

33 

No growth 

No growth 

Gram-f-rod I 
rui cells 1 

Gas— turbidity 

Crntn+baciUus 

Stormy 

fermentation 

Gram+bacillus 

Rilled 

« 

No growth 

No growth 

Gram-j-rod 
pus cells 1 

Gas— tiirbidit> 

Gram+baciUus 

Stormy 

fermentation 

Gram+bacillus 

Rilled 

3 S 

No growth 

! No growth 

Gram-f-rod 
pus cells 

Gas and 
turbidity 

Gram+bacillus 

Stormy 

fermentation 

Cram+bacillus 

Found dead 

36 

No growth 

No growth 

Grarn-f-rod 
pus cells 

Gas and , 
turbidity I 

Gtam+bacillus : 

Stormy 

fermentation 1 

Cram+ 

fermentation 

Found dead 

37 

No growth 

No growth 

Gram+rod 
pus cells 

Gas and 
turbili^ ^ 

Gram+bacillus ; 

Stormv 

fermentation | 

Gram+bicillus 

Fresh autap y 

38 

No growth 

No growth 

Gram+rod 
pus cells 

Gas and 
turbidity 1 

Gram+bacillu ' 

Stormy 

fertnentatiou 1 

Gram+bacillus 

Found dead 

39 

No growth 

No growth 

Gram+tod 
pus cells 

034 aud 
turbidity 

Gram+bacillus 

Stormy 

fermentation 

Gram+bucillus 

Found dead 

AO 

No growth j 

No growth j 

Gram+rod 1 
pus cells 

Gas and 1 

turbidity I 

Cram+bacUlus 

Stormy 

fermentation 

Gram+bacillus 

Found dead 

41 

No growth 

No growth 

Cram-Kod 
pus ceils 

Ca« and 
turbidity 1 

Gram+bacillus 

Stormv 

fermentation 

Gram+bacillus 

Fresh autopsy 

4* 

No growth 1 

No growth 

Pus cells 1 

No growth 

Negative 

No growth 

Negative 1 

Rilled 

43 

No growth 

No growth 

1 

Gram+rod I 
pus cells 

Gas and 1 

turbidity I 

Gram+bacillus 

Stormy 

fermentaliOD 

Gram+bacillus 

Found dead 

44 

No growth 

No growth 

Gram+rod 
pus cells 

Gas and 
turbidity 

Gram+bacillus 




45 

No growth 

1 

No growth 

Oram+fod 
pus cells 

Gas anl 
turtulicy 

Gram+bacillus 

Stormy 

fermentation 

Gram+bacillus 

' Fresh autopsy 

46 

No grow tb 

No growth j 

Cram+fod 
pus celts 1 

Gas and 
turbidity 

Gram+bacillus 

Stormy 

fermentation 

Gram+bacillus 

Fresh autopsy 

47 

No growth 

No growth 

Gram+rod 
pus cells 

Gas and 
turbidity 

Gram+bacilloa 

Stormy 

. fermentation 

Cram+bacillus 

Rilled 

43 

No growth 1 

No growth 

Gram+rod 
pus ceQ» 

Gas and 
turbiditv 

Gram+bacillus 

Stormy 

fermecution 

Gram+bacillus 

Rilled 


No growth 

No growth 

Gram+rod 
pus ceUs 

Gas and 
turbidity 

Gram+bacillus 

Stormy 

fermentation 

Cram+baetllus 

Rilled 

50 

No growth 

No growth 

Gram+rod 
pus cells 

Gas and 
turbidity 

Gram+bacillus 

Stormy 

fermentation 

Gram+bacillus 

Rilled 

51 

No growth 

No growth 

Gram+rod 
pus cells 

turbidity 

Gram+bacillus 

Stormy 

fermentation 

Cram+bacillus 

Rilltd 

5 J 

No growth 

! No growth 

Gram+rod 
pus cells 

1 Gas and 

! turbidity 

' Gram+baciUus 

Stormy 

fermentation 

Gram+baciUus 

Rilled 
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TRANSPLANTATION OF THE URETERS TO THE SIGMOID 

An Expemuental Studv iv Docs 
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ntp&rtment ol lIrol:>B7 tnivmiiy otW M<Ri«in SclionI of Kiel cine 


B EI IEVING that the de\e!opment and 
execution of a surgical procedure must 
haN e a clear and w ell understood 
physiological and pathological background, 
we ha\e undertaken this animal experimenta- 
tion The surgical technique of ureteral trans 
plantation has made rapid progress since 
igog, but for obvious reasons there has not 
been a corresponding progress m the end 
results of such cases 0\ erenthusiasm can do 
irreparable damage to any new surgical pro- 
cedure unless the limitations and possible re 
mote changes in the organism are well under- 
stood A stud) of the current literature sug 
gests that w e are approaching such a slate in 
transplantation of the ureters into the large 
bowel We beliex e that the techniques van* 
ousl) advocated are not sufTiciently stabilized 
for the operation to be regarded lightly 
The battlefront of investigation has been 
far flung, but the privilege of employing this 
operation m a number of human patients has 
fallen to only a few men Tor thnt reason rc 
ported efforts of isolated investigators on a 
sm ill scale w ill aid in completing the picture 
An extensive review of the literature would 
be futile at this time Onl) those articles 
which are pertinent to the purpose of this 
paper are included for discussion The dcvel 
opment of Coffey’s technique is the most 
signihcant factor on this subject m the Ameri- 
can literature His three major contributions 
were (i) the mucous membrane valve which 
adequate!) prevents regurgitation of faical 
material up the ureter, (2) the use of tubes to 
prevent postoperative occlusion of the ure- 
ters, ()) the extensive cleansing of the lower 
bowel to insure a relatively sterile operative 
field 

In 1929 he reported 20 cases on whom this 
technique had been used Autopsies were 
done on 3 of the 5 patients who di^ Two of 
the three, Cases 7 and 8, had extensive car 
emomata of the bladder and died 75 and 290 


days after operation Microscopic examina 
tion of the kidneys showed a mild leucocytic 
infiltration and parenchymatous degencra 
tion One, Case 20, died 6 clays after opera 
lion and the pathologist found normal kid 
neys From his own pcr^onal experience he 
believes that both the problem and the tech- 
nique have been solved and that the operation 
may be safely recommended to skilled sur- 
geons 

To C 11 Mayo belongs the credit for the 
widest clinical experience with ureteral trans 
plantation In 1924, he reported a senes of 33 
cases Both ureters were transplanted in 28 
patients, x died of peritonitis and 23 patients 
have been followed I ivc complain of lumbar 
pain at times, otherwise there are no com 
plaints Mayo’s technique differs from the 
completed Coffey technique m that (i) he 
docs the operation m two stages, (2) ht does 
not use tubes, and (3) he does not clean the 
lower bowel so extensively The one step 
common to both is the mucous membrane 
valve, yet their results art quite parallel 

After noting these two procedures and re 
suits, a studv of Turner s review of 17 per 
sonal ca'ics is interesting if not confusing He 
used neither the Coffey nor Mayo techniques 
but that of Stiles, which docs not form a mu 
cous membrane \aUe I here were 4 deaths, 
3 from peritonitis and i due to septic dcrmati 
lis Thcrearc 10 patients living and well from 
7 months to 15 vears after operation The re 
port IS particularly valuable because it con 
tains full follow up notes on the liv mg and the 
autopsy records of the dead One patient 
died 3 years after operation from intestinal 
obstruction and i died 2 vears, after operation 
from a plastic operation on the bladder The 
progress m these cases up to the time of death 
did not indicate renal infection, but autopsy 
revealed a pyonephrosis in i case and a hy 
dronephrosis with dilated ureter m theothcr 
case 
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Turner urgcb particularly that as much of 
the blood supply to the ureters as possible be 
sa\ ed and m his operation he stresses f i) the 
twO'Stage operation, (2) the Majo catgut 
urine guide, and (3) a dram tube from the area 
of anastomosis He has also observed the fre- 
quency of attacks of renal infection soon after 
the operation, from which the patient readily 
recovers, and he believes that moderate renal 
infection is not inconsistent \\ ith average good 
health The more than casual relationship of 
an impeded opening into the boud to infec- 
tion has also been recognized b) Turner He 
could not force uater up the ureters in his 
autopsj specimens 

The three foregoing clinical reports although 
the cream of the current literature, offer little 
aid m studjing the pathology and phjsiologj 
of transplanted ureters To depend upon the 
human subject for this information means 
many >cars of waiting, and then the reported 
cases will be few and scattered Obviously 
then, animals offer a solution, and to Mc- 
Kenna belongs the credit for studying end- 
results o\ er a period of time His w as the first 
work m w hich dogs lived for more than a year 
with a transplanted ureter The successful 
results which he published prompted us to 
apply this investigation with a broader pur- 
pose He transplanted one ureter by the 
Coffey technique, and 3 dogs were allowed to 
live 14 months and i dog 24 months He 
studied the function and bacteriology In 
every case the function was normal in the 
transplanted kadnej, and cultures from both 
sides were sterile Our experience with the 
operation in dogs has not,been as satisfactorj' 
as McKenna's, and we believe it will show 
that the last word has not been said concern- 
ing renal infection 

Female dogs were used in this work because 
the external male genitalia interfere both with 
the surgical exposure and the cleanliness of 
the operative field On the whole, dogs are 
well adapted for this t>pe of investigation 
However, thej do not withstand infection 
very well because of poor general resistance 
and the highly virulent bacteria present m 
the normal intestinal flora The on!> techm 
cal difficulty arises from the thick and ngid 

mitc/'nlor nf thn it ill wliirti maLps 


closure of the anastomosis more difficult and 
less secure than in the human \Ve believe 
that our results demonstrated that in these 
animals the operative technique raa> be eve 
cuted with relative ease and that peritonitis 
arising from soiling b> the opening of the 
bowel, even though no drainage is used, is not 
a senous factor In only one animal did we 
feel that peritonitis was caused by soiling at 
the time of the operation Two other animals 
developed peritonitis, in one it resulted from 
a sev'cre wound infection and m the other from 
evisceration in a pregnant dog in which opera- 
tion was attempted too near term 

This stud> is composed of^r operations per- 
formed on 2g dogs Oat of the purposes of the 
work was to compare the end-results of ure- 
teral transplantation, when the techniques is 
described by hlayo incl Coffej m the indi- 
vidual reports of their work were used The 
operative techniques have been so fully de 
scribed elsewhere that no details need be 
given here In every case wc used the sub- 
mucous implantation as originally developed 
by Coffej In one group of cases w c followed 
the operative technique as destribed by 
Mayo, allowing for single transplantation, 
and in the second major group w© followed 
the recent technique of Coffey, permitting 
bilateral transplantation by usin^ ureteral 
catheters as well as the cleansing of the lower 
bowel 

Hence, we shaff hereafter refer to the one 
as the Mayo technique, in v/hich no ure- 
teral catheters were used, and designate as 
the Coffe> operation that which followed the 
operative technique described in Cofftj 's 
later publication 

MA\0 TEaiNIQUE, ONE UPETER 
TPAVSPLANTED 

In 7 animals, 1, 4, 5, 6, 7, 8, and n, a single 
ureter was transplanted b> the Majo tech- 
nique Dog t was killed on the seventh day 
because of complete evisceration of the ab 
dominal contents Two died on the hft>-si\th 
and ninety-fourth days, and for various rea- 
sons the others were killed on the thirty- 
second, fifty-sixth, sLxtj -eighth, and one hun- 
dred nineteenth dajs The complete records 
of these does follows 
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Do?, I The right ureter was transplanted into the 
sigmoid June 6 1920 The dog was killed 7 days 
later because of complete e\ isceration The autopsy 
showed a small amount of pu- in the right perirenal 
area Neither the ureter nor the pelvis of the nght 
kidne> were dilated The area of the anastomosis 
was well healed and showed no evidence of leakage 
The right kidney ureter, and the sigmoid were re 
moved intact When the sigmoid was opened no 
ureteral opening could be demonstrated and a fine 
probe passed down the ureter presented beneath the 
mucosa which was smooth m this area No micio 
sconic s“ctions were obtained 

Dog 4 The right ureter was transplanted into the 
sigmoid Jul> 7 iQjg The dog recovered without 
incident but contracted mange so badly that it was 
n“cessar> to kill her November 25, iig days after 
operation The peritoneum was smooth and glisten 
mg throughout There were a few adhesions in the 
region of the anastomosis The right kidnev, ureter, 
and the sigmoid were removed intact The pelvis 
and ureter were not dilated but the kidney was one 
third as large as the left The area of the anastomo 
sis was perfectl> healed On gross section there was 
much fibrosis in the cortical area of the right kidnc> 
A No 4 pointed ureteral catheter pas ed down the 
ureter entered the sigmoid without obstruction The 
left hdnej appeared entirely normal No gross evi- 
dence of pus w as found in urinary tract The non pro- 
tein nitrogen content before death was milligrams 
Microscopic sections of the right kidney showed a 
diilus° cellular infiltration, with marked fibrosis 
throughout Sections of the left kidnej showed et 
tensive cloudy swelling of the tubules and glomeruli 
but no evidence of p>ogenic infection 
Dog 3 The right ureter was transplanted August 
2 ig.g Due to the fact that the dog contracted dis 
temper and was losing weight rapidl> she wasanxs 
thetized beptember 9 32 days after operation m 
ord-r to hav e a comparison of the tw 0 kidne> s before 
death There were no adhesions in the abdomen, 
and the anastomosis was perfectl> healed Thcright 
kidney was twice the size of the left, it was dark m 
color and showed man> dilated veins over the sur 
face The right ureter was dilated to the size of a 
lead pencil An opening was made in each ureter and 
catheters were introduced About 75 cubic cenli 
meters of cloud> urine, which showed pus IV were 
immediatel> obtained uom the right kidney Unne 
from the left kidney showed an occasional pus cell 
Both right and left sides showed bacillus colt on cul 
ture Functional test was unsatisfactory because of 
small amount of urine obtained 
1 he dog was killed ' ith chloroform and the right 
kidney ureter, and sigmoid were removed intact 
The left kidnev was aho removed A No 4 ureteral 
catheter could not be passed down the ureter into 
the sigmoid as the opening in the mucous membrane 
had healed completely Ihe mucou^ membrane m 
area over end of catheter showed no rugj 

Microscopic section of the right kidney showed an 
inOammatory reaction throughout the pelvis and 


cortex, with cellular infiltration Some areas of the 
coctmc contained small abscesses Sections of the 
left kidney showed only cloudy swelling 

Dog 6 The right ureter was transplanted August 
7, 1929 The dog recovered from the operation with 
out incident and from then on never appeared to be 
sick and seemed w cll the day before death Nov ember 
9, 94 days after operation 

At autopsy the operative wound was healed The 
P“ritoneum was smooth and glistening and there 
was no fluid m the abdomen The anastomosis was 
in good condition The right kidney w as v erv small 
about one half the sire of the left Ihe right ureter 
was slightly larger than the left, and the right pelv is 
was s'lghtly dilated The right kidney ureter and 
sigmoid were remov cd intact The left kidney and a 
portion of the left ureter were also removed The 
wall of the sigmoid was quite thin and no ruga; were 
present A small ureteral catheter passed down the 
ureter would not enter the sigmoid because opening 
had been dosed by mucous membrane of bowel 
There was no gross evidence of pus in either kidney 

Microscopic study of the right kidnev showed the 
changes of acute inflammation, with cellular infiUra 
tion throughout The left kidney showed onlv 
cloudy swelling 

Dog 7 The right ureter was transplanted August 
13. ibJb The dog rccov ered nicely from the opera 
tion and was quite active for a month She then be 
gan to refuse her food and looked sick This down 
ward course w as progrcssiv e, and she died October 8 , 
56 days after operation 

At autopsy the operative scar was well healed 
The abdomen was markedly distended When the 
peritoneum was opened it was found to be flaming 
red and a large amount of blood tinged pus was seen 
to fill the enure abdomen The right kidnev was 
three times the size of the left The upper pole was 
soft and necrotic, and fluid was s'en to ooze out 
The ureter was dilated about three times normal 
sue The nght kidney, ureter, and a portion of the 
sigmoid were removed intact Ihe kidney was 
opened and found to he a mere shell The cortex was 
perforated it the upper pole \ No 6 catheter 
passed into the sigmoid w ithout obstruction 

Microscopic study of the right kidnev showed 
a dense inhltration with polymorphonuclear leu 
cocytes throughout the whole organ In one area a 
large blood clot was seen bcattcrcd areas of fibrous 
tissue formation were sein in the cortex The left 
kidney showed a difluse cloudv swelling 

Dog S The right ureter was transplanted August 
19 1919 In this operation the catgut urine guide 
was not used The dog progressed well for i month 
and then began to lose weight and strength On 
October 14, 56 days after operation she was anxs 
thetized in order to study the function of the kidney s 
and to obtain urine cultures 1 he prev lous operative 
scar was well healed, and the peritoneum was nor 
mal There were many adhesions in the area of the 
ureteral anastomosis Both kidneys were normal m 
sue and color The right ureter was dilated to the 



SISK, WEAR, O’BRIEN TRANSPLANTATION OT URETERS TO THE SIGMOID 215 


size of a lead pencil The ureters uere opened and 
catheters tied in Thick pus \\as obtained from the 
right side, but urme from the left kidne> showed a 
\erj occasional pus cell Cultures from both sides 
shovred bacillus coli A functional test tias done 
The dye appeared on the left side in 3 minutes in 
concentration IV, but no dye appeared on the right 
side in 30 minutes 

The dog as then killed uith chloroform and the 
right kidney, ureter, and sigmoid ivete remo\ed in 
tact The right kidney consisted of practically a 
mere shell of tissue A small ureteral catheter pa^ed 
down the ureter met obstruction just beneath the 
mucosa of the sigmoid and no opening could be 
demonstrated 

Microscopic sections of the right kidney showed a 
dense infiltration of leucocy tes in the submucosa and 
mucosa of the pelvis There were multiple abscesses 
m the cortex The left kidney showed a lymphocytic 
invasion of the submucosa of the pelvis There was 
no evidence of pyogenic infection elsewhere There 
was a diffuse cloudy swelling 

Dog II The right ureter was transplanted Sep 
tember 18, igsp The postoperative progress was 
uneventful for i month, and then she contracted 
mange which caused her to become quite weak and 
emaciated 

An attempt was made to anesthetize the ammal 
November 2S) 68 days after operation, but she died 
before urine specimens could be obtained The pen 
toneum was normal, and there were no adhesions m 
the abdomen The right kidney was one half the 
sire of the left, and the right ureter was twice the 
size of the left The pelvis of the kidney was not di- 
lated and the lining was smooth and glistening The 
light kidney and ureter were removed with the sig- 
moid The right ureter was patent throughout ex- 
cept at the opening into the sigmoid, which was 
closed over by the mucous membrane of the bowel 

Microscopic sections of the right kidney showed a 
dense invasion of the submucosa of the pelvis with 
polymorphonuclear leucocytes and lymphocytes 
There were no cellular products of infiammatioa m 
the cortex, which showed an extensive cloudy swell- 
ing The left kidney show ed no evidence of p> ogemc 
infection but did show a marked cloudy swelling 

Although the Mayo catgut urine guide was 
used in aU the cases except dog 8, the ureteral 
opening was closed by bowel mucosa in 5 of 
the 7 cases It will be noted that this closure 
of the ureterosigmoidal opening occurred even 
m dog I, w hich w as killed on the sev enth post- 
operative day 

In one (dog 7) the ureter was patent 
throughout, but the animal died from rupture 
of a pyonephrosis on the side of the trans- 
planted ureter The best result m the group 
seemed to be dog 4, m which there was no 
gross evidence of mfection but the kidney was 


quite small as compared with the side not 
operated upon However, microscopic ex- 
amination of this kidney show ed marked fibro- 
sis, cellular infiltration, and destruction of the 
glomeruli by fibrous tissue 
In only 2 cases m this group (dogs 5 and 8) 
were cultures taken from both kidneys yust 
before death, and m each case the cultures 
showed abacillus coli infection m the untrans- 
planted as well as the transplanted side 
We did not obtain a satisfactory result in a 
single case in this group, the failure being 
attributed to closure of the ureterosigmoidal 
opening and to renal infection 

MA\0 TEaiMQUi:, BOTH URETERS 
TRANSPLANTED 

In 3 animals both ureters were trans- 
planted by the Mayo technique Both ureters 
were transplanted at one operation m dog 26, 
and death occurred on the third day, appar- 
ently from uramia No autopsy was done In 
dog 2 the left ureter was transplanted i6 days 
after the right Death occurred 6 days after 
the second operation, due to a localized peri- 
tonitis resulting from soiling at the time of the 
second operation In dog 3 the left ureter was 
transplanted 70 days after the right and death 
occurred 53 days later Both ureters were 
open but stenosed, and cultures show ed strep- 
tococci on the nght and bacillus coli on the 
left Complete reports of dogs 2 and 3 follow 
Dog 3 The right ureter was transplanted July 3, 
1929 Recovery was uneventful and 16 days later 
the left ureter was transplanted The dog never ap 
peared well after the second operation and died 
July 3 St 6 days after the second operation 
At autopsy the operative wound was not healed 
A localized area of pus was found in the left lower 
quadrant No pus and no signs of infection were 
found elsewhere in the abdominal cavity The ure- 
ters and kidney s appeared normal in size The nght 
anastomosis was well healed, and the left showed 
some soft adhesions but no signs of urinary leakage 
Both kidneys, both ureters, and the sigmoid were re 
moved The pelvis and ureters were not dilated and 
showed no gross pus A No 5 ureteral catheter 
would not pass through the ureterosigmoidal open 
mgs which were pin point in size 
Microscopic sections of the right kidney showed a 
marked inflammatory reaction, with cellular infiltra 
tion throughout the organ The left kidney showed 
a nuldinflammatory infiltration in the mucosa of the 
pelvis and a marked destruction of the tubules and 
ghnneculi by cloudy swelling 
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Dog 1 Then^htureterwastransptanledjutyai, 
iMp The dog _eemed quvtc well and 70 davs later 
the left ureter was transplanted Tor about 6 weeks 
she was actne but then began to become gradually 
weaker and refused to cat She was am:sthcU2c<i S3 
days after the second operation in order to obtain 
urine cultures before death The peritoneum was 
smooth and {^listening Both kidncss were enor 
mously enlarged and both ureters were dilated and 
kinked The anastomosis appeared normal Utc 
tersl catheters were tied in the ureters and cultures 
obtained which showed streptococci on the right 
side and bacillus coli on the left side Both 
show ed much pus The dog w as killed and both kid 
nejs and ureters were removed with the sigmoid 
The ureterosigmoidal openings were patent but 
markedly stenosed 

Alicroscopic sections of the right kidnc\ showed 
an extensue innammalorx reaction throughout the 
pelvis and cortex The left kidney «howcd no cellu 
lar infiltration but there was a marked congestion 
with hemorrhage and an extensive destruction of 
the tubular epithelium by cloudv swelling 

The results m these a cases were obxiouslj 
poor Marked infection occurred m nH four 
kidneys as was demonstrated by the micro 
scopjc sections The patholoj;jcnl picture is 
essentially the same as was seen m the uni 
lateral May 0 transplants 

COFFEE TECHNIQUE, B01H UKETERS 
TRASSPL\NTrD 

In 8 animals dogs 0, 10, 12, 13, 14, 21, 22, 
and 24, both ureters were transplanted at the 
same time by the ColTcy tube technique 
They lived from 7 to 31 d lya The tompJete 
records of these S dogs are giv cn below 

Dog Q Both ureters were transplanted Nepumber 
6 1929 I ollowing the op'ration the dog was quite 
sick for a few davs and the ends of the catheters had 
to be cut frequently to keep them draining The 
first catheter came out on the ninth and the second 
came awav on the tenth postoperative ilav I he 
Stools, were liquid from that lime on During the 
next week the dog appeared quite normal She then 
began to lost weight quite rapidlv and continued to 
marked emaciation On October 6, 30 days after 
operation the animal 5 condition was very poor, so 
anesthesia was started in order to do functionxl 
tests ard obtain urine cultures, but she died bc'o e 
the abdomen was opened 

At autopsy the peritoneum was smooth and j,hs 
tenmg There were a few adhesions m the lower 
abdomen The right kidney appeared to be slightly 
enlarged, and the right ureter was larger than nor 
mal The left kidney was three times the size of the 
right There were many engorged vessels over its 
surface On gross section this kidney showed a large 


hydronephrosis the renal parenchyma being re 
duced to a mere shell in which the normal markings 
were obscured 1 he left ureter was also about three 
times as large as the right and showed a kink in ti-e 
lower third Catheters passed down both ureters 
entered the sigmoid without obstruction 

Microscopic sections of the right kidney showed an 
extensive adema throughout, with dtstruclion of 
the tubular epithelium There were many smaU 
cysts formed by rupture of the tubules There were 
no cellular products of inflammation The left kid 
nev showed many small evsts in the cortex and the 
blood vess“U were dilated and full of b’ood There 
was an extensive cloudy swelling There was no 
evidence of pyogenic infection 
Dog 10 Both ureters were transplanted Septem 
ber 16 loiq ami s days later both catheters cane 
out Up until this time and for 24 hours afterward 
the doR appeared well and the stools were liquid 
On Siptember 33 the dog appeared quite sick and 
there was a purulent exudate from both eves Death 
occurred on the afternoon of September 23 7 days 
after operation 

U autopsv the operative vvound was not healed 
rhere vvas free fluid in the abdomen and much pus 
in the pelvis os welt as along the course of the left 
ureter The ureters were not dilated The right kid 
ney was about twice the normal size and snowed a 
reddish color The left kidnev was normal tn size 
and color The left anastomosis showed a partial 
s*paration from the sigmoid but the right was la 
good condition Catheters pass d down both ureters 
entered the sigmoid without obstruction 
Microscopic section ot the right kidnev showed 
complete destruction of kidnev tissue throughcul 
with multiple abscesses The left kidney showed no 
evidence of pyogenip infection but there was a 
markcil destruction of the tubular epithelium anJ 
the glomeruli bv cloudv swelling 
Dog S 3 Both ureters were Iran planted Septem 
ber 19 X029 At the time of operation It was noted 
that the doR was pregnant Two davs after opera 
lion the nthclers came away The condition of the 
doj, seemed good and the stools were liquid On 
September 25 the operative wound broke open and 
a small knuckle of gut protruded M ilhin a few min 
utes the dog was anTslhctizcd and a sccomhry clo- 
sure ot the xbdominxl wound vvas done The dog 
died 7 dxvs after operation 

At autopsy there w as a large amount of free pus in 
the abdomen The intestines were matted together 
The right kidnev was slightly larger than normal 
and the left w as normal m sue The ureters w ere not 
dilxted 1 he kidney sand ureters were removed with 
the sigmoid attached The kidnev s showed some 
congestion but no macroscopic pus 1 he anastomo 
scs were healed Catheters passed dow n both ureters 
entered the bowel vvithout obstruction 

Microscopic section of the right kidney showed an 
inflammatory reaction, with a lymphocytic infiltra 
tion beneath the mucosa of the pelvis Ihc remain 
dcrof the kidnev showed destruction by cloudy swell 
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mg The left kidne> showed characteristic cIoud\ 
snellmg The blood vessels were dilated and full of 
blood No evidences of pjogentc infection 

Dog 13 Both ureters were transplanted October 
9 1929 Thelion protein nitrogen taken at the time 
of operation was 35 milligrams Urine cultures from 
both sides \\ ere sterile Follow ing operation the dog 
failed to eat and showed a progressive downward 
course Catheters came awav on the third and 
fourth postoperative dajs On the fourteenth post 
operative da> the non protein nitrogen was 13S 
milligrams and on the twentj-first postoperative dav 
the non-protem nitrogen was 113 milligrams Death 
occurred on the thirt> first postoperative da\ 

At autops> the operative wound was well healed 
The peritoneum was smooth and glistemng The 
right kidne> and ureter were normal in size The 
left kidnej and ureter w ere slightly dilated The left 
ureter show ed tw o kinks due to adhesions Both anas 
tomoses showed that the sutures in the musculans 
had pulled out so that the mucosa of the sigmoid 
was exposed and no valve action obtained Catbe 
ters passed down both ureters entered the bowel but 
there was a slight stenosis of the left ureterosigmoidal 
opening On gross section both kidne>s were seen to 
contain pus 

Microscopic sections showed small abscesses 
throughout the cortex In sev eral areas the capsular 
spaces showed an accumulation of albuminous ma 
terial The left kidne> appeared as did the right 

Dog 14 Both ureters were transplanted October 
II, 1929 Following operation, the dog showed a 
progressive downward course One catheter came 
away in 12 hours, and the second catheter came 
awaj after 2 days Eighteen da>s after operation 
the non protein nitrogen was 146 milligrams Death 
occurred October 30, 19 days after operation, at 
which time the dog was markedly emaciated and 
showed a bilateral purulent conjunctivitis 

At autopsy the peritoneum was smooth and ghs 
tening There were a few adhesions around the uri- 
narj bladder Both anastomoses were well healed, 
and the left kidney and ureter were normal in size 
The right kidnej was somewhat smaller, and the 
right ureter was not dilated A catheter passed down 
the left ureter entered the sigmoid without obstruc 
tion A catheter passed down the right ureter would 
not enter the sigmoid, as the ureterosigmoidal open 
mg was covered over by mucosa of the bowel 

Microscopic sections of the right kidney showed 
a diffuse acute inflammator> reaction in the cortex 
There were many small abscesses in the mucosa and 
submucosa of the pelvis The left kidney showed 
onlv one area in which there was an inflammatory re 
action, and this was around a fibrous glomerulus 

Dog 2t Both ureters were transplanted Decern 
her 2, 1929 After operation the dog showed a pro 
gressive downward course Both catheters came out 
on the twelfth da> , and death occurred on the seven 
teenth postoperative da> 

At autopsy a small superficial abscess was found 
m the operative wound The peritoneum, however, 


was smooth and glistening The nght kidne> was 
somewhat smaller than the left, and the lower pole 
showed an area of dark discoloration The ureter 
was not dilated On gross section free pus was found 
in the pelvis, but the cortical and medullarj mark- 
ings were normal There were infarcts in the upper 
and lower poles The right anastomo'^is was normal, 
and a catheter passed down the ureter entered the 
bowel without obstruction The left kidnev was 
slightly larger than the right, and the pelvis con- 
tained frank pus The cortical and medullary 
markings were distinct, and the pelvis was not di- 
lated The left ureter was normal in size and patent 
throughout The left anastomosis was well healed 
Microscopic sections of the right kidney showed 
no evidence of pyogenic infection The left kidnev 
showed a cellular infiltration beneath the mucosa of 
the pelvis and polymorphonuclear leucocytes were 
seen scattered through the cortex Some of the 
glomeruli were replaced bv fibrous tissue Both kid- 
nev s showed marked ev idence of cloudy swelling 

22 Both ureters were transplanted Decem- 
ber 9, 1020 The postoperativ e non protein nitrogen 
was 40 milligrams and cultures of the unne taken at 
the time of operation were sterile Both catheters 
came out on the fifth day The dog showed a pro- 
gressive downward course after operation Shortly 
before death the non protein nitrogen was 98 mill 
grams The dog was killed on the tenth postopera- 
tive dav because of poor general condition 
At autopsy the operative wound was slightlv in 
fected The peritoneum, however, was smooth nnd 
glistening, and there were no adhesions m the abdo- 
men The nght kidnev was about three times nor- 
mal size and quite dark in color The right ureter 
was also dilated The left kidney and ureter were 
slightly larger than normal On gross section the 
parenchy ma of the right kidney was soft and hemor 
rhagic throughout, and the cortical and medullary 
maikings wete oblvtetaXed The pelvis was dilated 
and full of pus The right anastomosis was well 
healed, and a catheter passed down the ureter en 
tered the bowel without obstruction On gross sec 
tion the left kidnev showed normal markings, and 
the pelvis was not dilated but contained frank pus 
The left anastomosis was well healed A catheter 
passed down the left ureter entered the bow'd with 
out obstruction The intrasigmoidal portion of the 
left ureter had not sloughed off 

Microscopic sections of the right kidney show ed a 
diffuse cellular infiltration, with abscess formation in 
the cortex The left kidney show ed a generalized in 
flammatorv reaction but no abscesses 

Dog 24 Both ureters were transplanted Decem- 
ber 16, 1929 Following operation the dog showed 
marked loss of weight and refused to eat Both 
catheters came away on the fifth day Urine cultures 
taken at the time of operation were sterile, and the 
non protein nitrogen was 27 milligrams The animal 
died 10 davs after operation 
At autopsy the operative wound shov'ed a small 
abscess Ihe peritoneum, however, was smooth and 
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glistening There w ere no adhesions in the abdomen 
The left kidney ■was enlarged about three times nor 
jnal size and nas soft and fluctuant On section a 
large amount of turbid urine escaped and the pelvis 
seemed to be marked!) dilated 1 he cortex of the 
left kidney nas quite thin, but the markings ncre 
distinct The left ureter was correspondingly di 
lated The right kidney was enlarged about twice 
the normal size and on section was found to contain 
alarge amount of yellowish purulent material The 
cortical markings were indistinct and the pelvis was 
dilated and showed an exudate on Us surface The 
right anastomosis was well healed The left anas 
tomosis show ed infection in the low er portion Both 
ureterosigmoidal openings were slenosed so that 
Na 6 catheters were passed with difficulty 

Microscopic sections of both kidncvs showed ex- 
tensive infection throughout Much hemorrhage 
and a few infarcts were found beneath the capsule 

In 4 dogs of the above group, dogs ij, 14, 
22, and 24, we were able to demonstrate his 
tological evndence of bilateral rcnil infection 
Three dogs, 10, 12, and at, showed infection 
in only one side, and m one animal, dog 9, wc 
were unable to find microscopic evidence of 
pyogenic infection However, dog 9 showed 
a large h> dronephrosis with parenchymal dc 
generation 

Complete closure of the ureterosigmoidal 
opening occurred m onl> one ureter, dog 14, 
and m this animal one catheter w as pulled out 
a few hours after operation The 2 cases, dogs 
13 and 24, in which the ureteral openings were 
stenosed, showed an extensive infection m 
both kidneys A completely norma! kidney 
was not seen in the entire group, although five 
kidneys failed to show microscopic evidence 
of pyogenic infection 

COFFEY TECUNtgUE, ONE URETER 
TRANSPLANTED 

In two dogs, numbers 15 and 16, a single 
ureter was transplanted by the Coffey tcch 
nique The results in these two operations 
were better than we had obtained m any of 
the groups thus far studied The dogs lived 
for 76 and 87 days, and at autopsy there was 
no macroscopic evidence of disease m the un 
nary tract Microscopic study showed no 
evidence of pyogenic infection Apparently 
these were successful transplants, but the dogs 
did not ever appear well after being operat^ 
upon 


Dog jy The right ureter was transplanted Octo- 
ber 30, 19Z9 The catheter came out on the second 
day The dog refused to eat for s weeks Wore 
death She had appeared w ell up until that time ev 
cept for loss of weight Death occurred January 14 
19J0 76 day s after operation 
At autopsy the peritoneum was smooth and glis 
tening Ihcrc were a few adhesions around the 
bladder Both kidneys were of the same size and 
color On gross section the right kidney showed no 
evidence of infection The right ureter was of nor 
mal size, and a catheter passed down the ureter en 
tcfcd the bouel without obstruction The anasto- 
mosis was in good condition 
On microscopic section there was no inflammatory 
reaction in cither kidney Both kidneys showed 
some cloudy swelling 

Dag 16 The right ureter was transplanted No- 
vember 6 iQJO The catheter came out on the 
thirteenth day The animal never appeared quite 
normal after the operation and steadily lost weight 
About 1 month after operation she contracted 
mange, for which she had to be killed February 5 
t9to 87 days after operation 
I thcr ani-slhesia was started but the dog 
promptly died There were no signs of peritonitis 
Fhe kidneys were of equal size and color Die trans 
planted ureter w as not dilated and a catheter passed 
down It entered the bowel without obstruction The 
anastomosis was in ciccllcnt condition On gross 
section there was practically no diflerence between 
the transplanted and the untransplantcd sides 
On microscopic section there w as no inflamniatory 
reaction in cither kidney Both kidneys showed 
some cloudy swelling 

In compnnng the results of the Mayo and 
Coffey operations m dogs, some difference 
noted m so fir is infection is concerned The 
microscopic sections of the kidneys operated 
upon by the Coffey technique showed less 
evidence of pyogenic infection, but the dogs 
were ill definitely sick after tnnsplanlation 
was done Obviously the best results were 
obtained by the Coffey technique, in which 
only one ureter was Iran'^plantcd The trou 
blcsomc ureteral stenosis so often mentioned 
by workers in this field seems to be largely 
obv iilcd by the use of the ureteral catheters 
The high incidence of poslopentive renal 
infections led to consulenble <;peculation as to 
the manner m which the kidney becomes in 
voUed Close observation of 1 recent clinical 
case suggested to us that infection may reach 
the kidney by means other than the lumen of 
the ureter, as show n in the following case 
A iMy, aged 10 years, was admitted to the hospital 
November 7, 1939 vvjlh exstrophy of the urinary 
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bladder Fre-opcratue studies sbosved an umn 
fected UTjBarj tract and tbe non protein mtrogcn 
uas 5 S 6milhgram5 Hen is operated upon Decern 
ber 3, 1929, and both urctcrt> were implanted in the 
sigraoid b> the Coffej tube technique No 8 ure 
Icral catheters were used and urine drained wtH dur 
ing and after the operation Ihe ends of the cathe- 
ters were placed m sterile bottles co\ cred with stenle 
corks Each time the bottles were emptied fresh 
sterile bottles were used The immcdiatt postopera 
tiv e conv akscence w as uneventful except for marked 
abdommal distention, which was fini.U> rebe\cd b> 
irrigation through a rectal tube lour da\s after 
operation urme from the right and left catheters 
showed r to 3 pus cells per held Seven da\s after 
operation urine from the right catheter showed 1 to 3 
pus cells per held, and urine from the left catheter 
showed IS to 30 pus cells per field Nine da>i after 
operation the right side showed S to to pus cells per 
field and. the left 20 to 40 Ele\ en dav s alter opera 
tion both sides showed pus cells too numerous to 
count, and culture of the unne showed streptococci 
and baallus coll The left catheter camt out nda>s 
and the right catheter came out 1 7 dav s after opera 
tton Shortly before the catheters came awav the 
non. protein lultogen was 33 miUigrams, and 3 da\s 
after the last catheter came out the non protein 
nitrogen was 63 6 Three dajs later it had dropped 
to 34 jniUigratns About 4S hours after the second 
catheter came awajq the patient developed a sharp 
rise in temperature, which reached 103 degrees At 
the iame time localiicd underaess was noted in the 
left coatovetiebral angle, which persisted for several 
days After 4 da) s the temperature returned to nor 
TUaland remamed there The patient s recovery was 
delayed bv a low grade wound infection He was 
discharged January 36, 1930, at which time be could 
retain his mine for as long as 6 hours His general 
condition was excellent, and a letter from his mother 
April 10, 1930, sajs that he is now enjoying excel 
lent health He is to return in a few months for re 
moval of the bladder 

The beginning and the progressive increase 
oi the infection while the catheters were m 
place and amply protected, we behexe, offers 
a strong argument against renal infection as- 
cending the lumen of the ureter in this case 

TRiUsSPIANTATIOK OF UGkX£D tlilETEi^ 

In an attempt to study the question of renal 
infection, four groups of expenments were 
done on 8 dogs 

The right ureters were doubly ligated with 
hnen m the first group, dogs 17 and i&, and 
the ureters transplanted b> the Ma>o tech- 
nique Urme collected from the right kidneys 
at the time of operahonwas sterile Complete 
records of the 2 dogs in group i follow 


Dog /7 was operated upon November 8, igaq and 
she was anarsthetized for study 7 days later There 
was no peritonitis but a few adhesions were found m 
the region of the anastomosis The right ureter was 
dilated to about three times the normal size On 
puUing aside the gut, a large amount of free pus was 
found in the nght perirenal area Culture of this 
pus showed streptococci The left kidney and ureter 
appeared normal Urme from the right kidney 
showed bacillus coli and man) pus cells The dog 
was then killed «itb chloroform, and the upper pole 
0/ the right kidnev was found to be adherent to the 
hver The tight kidney was three times the size of 
the left, was dark in color, and showed a large num 
ber of engorged vessels over the surface On gross 
section the left kidney appeared entirely normal Oxt 
gross section the tight kidney showed a marked 
thickciung of both the cortex and medulla, with a 
loss of all normal markings At the low er pole w as a 
subcortical abscess about 4 centimeters m diameter, 
and in the upper pole there was another subcortical 
abscess about 2 centimeters in diameter A No 4 
catheter passed down the right ureter entered the 
sigmoid without obstruction 

Microscopic sections of the right kidney showed 
an extensive inHainmatoty exudate throughout the 
substance of the kidney The left kidney showedtbe 
changes of cloudy swelling There was no evidence 
of pyogenic infection 

Dog iS was operated upon November 23 , 1939, 
and anesthetized for study 3 days later There was 
a localized abscess at the site of the previous incision 
fhe pelvic peritoneum was mflamed, and there was 
a suppurative process at the site of the anastomosis 
with many adhesions m this area Urme taken from 
the right kidney showed bacillus coh The dog was 
then killed with chloroform The right kidney was 
slightly lai^er than the left, but the ureter was nor 
mal m size The left kidney appeared entirely nor 
mal A catheter passed down the right ureter did not 
enter the sigmoid, as the ureter was still firmly 
ligated The sutures at the site of anastomosis bad 
sloughed out and free pus was found in this area On 
gross section the right kidney showed a reddish dis 
coloration o 5 the medulla and cortex, although the 
parenchymal markings were distinct There was a 
slight hydronephrosis, and the pelvis contained ma c 
roscopic pus 

Microscopic sections of the right kidney showed 
an acute inSamrnatoty reaction in the pelvis, with 
abscess forcaaUon. beneath the mucosa. The left 
kidney showed no evidence of pyogenic infection. 

Right reoal infection was demonstrated in 
both dogs of this group In one, dog 17, the 
ureter was patent and no opinion can be given 
as to the manner in which the kidney became 
infected However, m dog 18 the ureter was 
stiU firmlj hgited, winch would indicate that 
the lumen of the ureter could not hav e trans- 
mitted the infection 
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In the second group, dogs 19 and 20, of 
these e\penmental operations, ^^e made an 
effort to protect the end of the ureter In this 
group the right ureter w as doublj ligated with 
linen and a small opening was made m the 
mucosa as for h transplant so that the end of 
the ureter was potentially mfectetl This 
opening m the mucosa was then closeil with 
fine catgut and the ureter implanted between 
the mucosal and muscular layers of the sig 
mold Unne from the right kidney was sterile 
m each case The complete records of the 2 
dogs m group 2 arc gi\ cn below 

Dog ig was operated upon No\ ember 25 1020 
and was anisthetizcd for stud\ S da\s later The 
op*rative wound showed a low grade infection, but 
the peritoneum was normal There were a fewadhc 
sions in the region of the anastomosis Culture ob 
tamed from the right kidney showed diphtheroid 
bacilli The right kidney was slightly larger than 
the left and showed manv engorged \esiels o%cr its 
surface The right ureter did not appear dilated On 
cut section the right kidney showed normal mark 
mgs but the pelvis was slightly dilated There was 
no gross evidence of infection \ No 14 catheter 
passed down the right ureter entered the bowel with 
out obstruction 

Alicroscopic sections of the right and left kidneys 
showed no evidence of pyogenic infection Ihcre 
was some destruction m the tubular epithelium due 
to cloudy swelling 

Dog 20 was operated upon November ao 1929 
and anesthetized for studv 8 day s later There was 
alow grade wound infection The abdominal cavity 
was clean There was a mass of adhesions in the 
lower abdomen in the area of anastomosis Urine 
obtained from the right kidnev for culture showed 
bacillus coll and streptococci The right kidney was 
normal in sue but was soft and fluctuant through 
out On gross section the right kidney showed clear 
urine in the pelvis which was not dilated The pa 
rcnchvma was normal m color and thickness Ihc 
markings were distinct The ureter was of uniform 
thickness and not dilated A catheter passed down 
the right ureter entered the bowel without obstruc 
tion 

Microscopic sections of the right kidney showed 
small areas of cellular infiltration beneath the sub 
mucosa of the pelvis The left kidney showed no in 
llammatory changes 

In both animals of group 2 the patenty 
of the ureter was found to have been re 
established at the time of autopsy Ntither 
kidney was infected m dog ig, and in dog 20 
the right kidney was only mildly mfcctcd as 
show n by the microscopic slides Belter kid 
neys were found in group 2, dogs ig and 20, 


than in group i, dogs 17 and 18 \\c attnb 
uted this fact to the delayed exposure of the 
end of the ureter to mfecttd bowel contents 
Again \vc believed wc had obtained results 
which indicated that the lumen of the ureter 
was not the transporting agent for renal m 
fcction m these cases 

In group 1, elog 25, the right urclcr was 
ligated and transplanted between the mucosa 
and musculans w ithout making an opening m 
the muixjsa Urme taken from the tight kid 
ncy at the time of operation was sterile Iven 
though the end of the ureter was ligated and 
not exposed to infectious material, the right 
kidney showed a marked indammatory reac 
tion after 9 day s The complete record of dog 
25 IS given below 

Dog 25 was operated upon December 18 1020 
and anTsthetued for studv 0 davs later The pen 
toncum was normal The right kidnn wastwieetke 
size of the left and showed many large veins over its 
surface Culture obtained from the right kidney 
showed staphylococci On s-*ction, thin bloody fluid 
escaped from the pelvis Ihe nircnchyma was of 
normal thickness and the markings were distinct 
The right ureter was twice the size of the left The 
anastomosis was well healed V catheter pas ed 
down the right ureter failed to demonstrate an open 
mg in the mucosa 

Microscopic sections of the right kidnev showed a 
heavy Icucocv lie infiltration throughout Iherewas 
a great deal of himorrhage 1 he left kidney showed 
no evidence of py ogcnic infection but the epilhcliutn 
of the tubules was destroved by cloudy swelling 

The tendency for the re establishment of 
drainage in groups 1 and 2 of thei>o cxperi 
mental operations suggested to us that we 
might decrease the ptnotl of obstruction in 
Ihc ureter and obtain even better results So 
m group 4, dogs 27, aS, and eg, the right urc 
ttr was hgatttl with No t plain catgut and 
transplantcil by the Mayo technique In each 
case sterile urine was obtained at operation 
Ihcscdogs were allowed to live 15, 23, and 23 
days so that the pathological changes, if any, 
would be well developed The complete rec 
ordsof group 4 are given below 

Dog 27 was operated upon I ebruarv 24 1030 
The postoperative course was uneventful except for 
some loss of weight The animal was anasthelued 
IS days after operation and urine obtained from the 
right kidney for culture showed streptococci and 
bacillus coll 1 he peritoneum was smooth and g'lS 
tcning throughout There were a few adhesions m 



SISK, WEAR, O’BRIEN TRANSPLANTATION OK URETERS TO THE SIGMOID 221 


the region of the anastomosis Ihere was a small 
localized abscess m the retroperitoneal area at the 
site where it had been opened to liberate the ureter 
at the time of the original operation The ngbt kid 
ne> was slightU larger than the left, otherwise the\ 
both appeared normal Ihe right ureter was twice 
the size of the left On section the right kjdne> 
showed no gross pathological changes A catheter 
passed down the right ureter entered the sigmoid 
without difficultv There was a small abscess in the 
wall of the sigmoid where it had been penetrated b\ 
the retention suture 

Microscopic sections of the right kidnej showed a 
few small areas of cellular infiltration near the pci 
MS, otherwise the kidnej showed onK the changes 
of cloudy swelling Theleftkidnej showedamarked 
inflammatorj reaction with abscesses throughout 
the cortex 

35 was operated upon February 27 1030 and 
the postoperatt\ e course w as normal She w as anxs- 
thetized for study 25 dajs after operation The 
abdominal ca\ity was clean The large bowel was 
s’ightl> adherent to the bladder The anastomosis 
was well healed, and urme obtained from the right 
kidnc> showed staphj lococci which was thought to 
be a contamination, as the microscopic examination 
of urine showed onlj a ^crJ occasional pus cell 
Grossly, the right kidney showed no changes from 
the left A catheter passed down the right ureter 
entered the bowel without obstruction 

Microscopic sections of the right and left kidneys 
showed no etidence of inflammatory reaction The 
changes of cloudy swelling were present in both 

Dog 2p was operated upon Match 3, 1930 and the 
postoperative convalescence was uneventful The 
animal vsas anesthetized for study 23 davs after 
operation There was a slight wound infection but 
the peritoneum was smooth and glistening There 
were a few adhesions m the area of anastomosis 
The right kidney appeared smaller than the left 
Urine obtained from the right kidney for culture was 
sterile On gross section the right kidney showed a 
few areas of ecchymosis in the cortex and medulla 
The pelvis was of normal size A catheter passed 
down the right ureter entered the bowel without 
obstruction 

Microscopic sections of the right kidney showed 
a marked inflammatory reaction throughout, with 
abscess formation The left kidney showed a ccUu 
lar infiltration beneath the mucosa of the pelvis 

In all 3 cases of group 4, the right ureter was 
patent throughout at autopsy Two dogs, 27 
and 29, developed a bilateral renal infection, 
and only one, dog 28, showed uninfected kid- 
neys on microscopic examination The results 
in this group were indicative of the value of 
protection to the end of the ureter and the 
possibility of using some ty pe of obstruction 
to obtain this protection 


SUilMARV 

In our hands the transplantation of the ure- 
ters to the sigmoid in dogs is highly unsatis- 
factory by the Mayo technique In every case 
the kidney became infected and closure of the 
urelerosigmoidal opening by the mucosa of 
the bowel occurred m 5 of the 7 unilateral 
transplants In the 2 bilateral transplants the 
ureteral openings w ere markedly stenosed 
The completed Coffey technique gav e 
slightly betterrcsults Of the 8 dogs, 4 show ed 
bilateral infection, 3 showed infection in only 
one side, and i showed no evidence of infection 
but was hy dronephrotic on one side Com- 
plete closure of the ureteral opening occurred 
in only one ureter 

The unilateral Coffey operations revealed 
kidneys m which there was no microscopic 
evidence of pyogenic infection, yet the dogs 
never appeared well after operation 

Believing that the kidneys became infected 
by means other than the lumen of the ureter, 
we obtained infected kidneys m 2 cases in 
which the ureters were still completely ob- 
structed at autopsy The 1 > mphatics must be 
given serious consideration as a means of 
transmitting infection to the kidney s A clini- 
cal case showed the infection to begin while 
the catheters were still m the lumen of the 
ureters The excellent work of Sweet and 
Stewart describes the lymphatic route 
Solution of the problem of prev enting as- 
cending renal infection probably depends 
upon the discovery of means to prev ent infec- 
tion through the lymphatics Partial success 
in this direction was obtained in our experi- 
mental cases in w hich w e tried to protect the 
exposed end of the ureter for a time from in- 
fected matenal These results suggest that a 
new technique for transplantation with this 
principle m view might lessen the tendency to 
renal infection 

Both Coffey and Kirwm have recently de- 
scribed new techniques whereby the end of 
the transplanted ureter is protected In a per- 
sonal communication Coffey states that his 
results m dogs with this new technique indi- 
cate that it may supereede his tube technique 
when single uretere are transplanted 

Until a uniformly successful procedure is 
evolved, it would seem the better surgical 



224 


SURGERY, G^N^COIOG\ AND OBSTETRICS 


changes of the uterine mucosa, as well is m 
the regulation of menstrual periodialy has 
held swa> for a long period of time In a paper 
read abroad before a gynecological society 
in 1923, the writer pointed out that the bulk 
of evidence obtained both bv experimental 
study and clinical observation strongl> sug 
gests that the regulation of ovarian periodic- 
ity and of menstrual rhythm is controlled b> 
the anterior lobe of the pituitarj and a corre 
lated h>pothalamic center \\ithout going 
into the details, it will sufTicc to indicate here 
the principal points A subtle reciprocal re 
lationship between the anterior pituitarj and 
the ovarian follicles can be established b> 
showing that the follicular fluid acts, as a 
stimulus on the pituitaiy, which in turn 
initiates and promotes the ripening of folli 
cles In the light of these views, the c>clic 
endocrine activit> of the two organs maj be 
brought into consonance, and an acceptable 
explanation ma> be oiTered for the occurrence 
of rh>thmical changes m the uterine mucosa 
Zondek, m a recent paper, full> corroborates 
this conception 

With this phase of our knowIc<Igc of sex 
ph>siolog) established, the next obvious step 
was to learn whether it would be possible to 
produce in experimental animals an exag 
geration of the proliferatn e phenomena which 
normall) occur in the uterine mucosa during 
pro oestrum b> the dail> administration of 
pituitaiy substance over a prolonged period 
of time Guinea pigs were chosen for these 
experiments since accurate data concerning 
the structure of the mucosa in the various 
stages of the c>cle in this species have been 
established bj the exhaustive studies of 
Stockard Furthermore, the simihnt> in 
structure of the. endometrium in that animal 
and m woman, made it appear possible that 
results obtained in the one might be trans 
ferred to the other without too great stretch 
of the imagination 

The growth promoting principle of the an 
tenor lobe obtained from alkaline extracts of 
pituitary glands of beef prepared according to 
Lvans’ method has been used in the majonty 
of the experiments, while a few animals were 
treated with acid extracts of the gland In a 
third senes of experiments bits of fresh an 


tenor lobe were transplanted into the muscu 
laturcof the thigh ‘ The extracts were injected 
intrapentoncaII> for 12 successive dajs, i 
cubic centimeter being the standard dose, 
while two transplantations were made dunng 
the course of :g days The animals were 
sacrificed on the thirteenth day in the former 
group and on the twentieth day in the latter 
Upon gross examination, the most notice 
able feature m the uterus consisted in a con 
sidcrable increase m circumference attended 
VMlh a purple bluish discoloration Another 
change consisted m the readiness of the uterus 
to contract, as manifested by the occurrence 
of peristaltic contractions which persisted 
after the animals had been killed Of first 
importance among the data obtained on 
microscopic study of the thickened utenne 
mucosa is the fact that a striking increase of 
the connective tissue has taken place, its cic 
ments appearing definitely enlarged and at 
the same time more abundant While this 


phenomenon is obvious in the entire mucosa, 
the increase of the interstitial tissue is most 
pronounced m its basal layer, which is con 
sidcrably augmented in height and also in 
<ltnsity In the upper two thirds of the mu 
cosa the glands arc conspicuous by their great 
number Their active proliferation is readilv 
recognizable, as they have become greatly 
lengthened, more tortuous and occasionally 
branching Cystic dilatation of the glands 
may be tlislmguishcd here and there in the 
middle lay er of the mucosa This occurred in 
quite a number of instances m the first group, 
but v\as most marked in animals which were 
treated by the method of transplantation 
The histological findings may be best demon 
strateti by photomicrographs, when it will be 
seen that 1 igiirc 3 bears a close resemblance 
to the “Swiss cheese pattern” of hyperplastic 
endometrium, as depicted by Novak 
The epithelium of the glands is of the high 
columnar type with no indication of secretion 
whatsoever W'hen the glands have become 
dilated the epithelium may be seen flattened 
Extensiv e dilatation and engorgement of cap 
illanes and also of vessels of a larger caliber 
are seen both m the uterine v\all and in the 
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the region of the anastomosis There \ as 1 smaJI 
localized abscess in the retroperitoneal area at the 
site where Jt had been opened to liberate the urtttr 
at the time of the original operation The right kid 
nc) was shghllj larger than the left, otherwiat tht.i 
both appeared normal The right ureter \ as twiit 
the size of the left On section the right k.idnp\ 
showed no gross pathological changes S uthetcr 
pass“d down the right ureter entered the signuml 
without diJlicuIt) ihtre was a small abscej>iin the 
wall of the sigmoid ^ here it had been penttr itui bv 
the retention suture 

Jlicroscopic sections of the right kidnej showed a 
few small areas of cellular infiltration near the pel 
\is, otherwise the kidnej showed onlv the changes 
ofdoud) swelling The left kidne\ showed jmurktd 
inflammatory reaction with abscewLs throu^bnut 
the cortex 

zS was operated upon Februar\ 27 jojo and 
the postoperative course was normal She was. ant*, 
thetized for study 25 days after operation I he 
abdominal cavity was clean The large bontl wav 
s'lghtly adherent to the bladder The anastomosis 
was well healed, and urine obtained from the right 
kidney showed staphylococci, which was thought to 
be a contamination, as the microscopic evaminatum 
ol urine showed only a very occasional pus cell 
Grossly, the right kidney showed no cbinges irom 
the left A catheter passed down the right ureter 
entered the bowel without obstruction 

Microscopic sections of the tight and left ktdntvs 
showed no evidence of inflammatory reaction The 
changes of cloudy swelling were present in both 

Doq so was operated upon March y lojo and the 
postoperative convalescence was uneventful The 
animal was anesthetized for study 25 davs after 
operation There was a slight wound infection but 
the peritoneum v.as smooth and glistening There 
were a few adhesions in the area of anastomo&is 
Ihe right kidney appeared smaller than the left 
Urine obtained from the right kidnev for culture was 
sterile On gro&i, section the right kidnev showed a 
fe V areas of ecchvmosis in the cortex and weduHa 
The pelvis was of normal size A catheter passed 
down the right ureter entered the bowel without 
obstruction 

Microscopic sections of the right kidney showed 
a marked inflammatory reaction throughout, with 
abscess formation The left kidney showed a cellu 
lar infiltration beneath the mucosa of the pelvis 

In all 3 cases of group 4, the right ureter was 
patent throughout at autopsy Two dogs, 27 
and 29, developed a bilateral renal infection, 
and only one, dog 28, showed uninfected kid- 
neys on microscopic examination The results 
in this group were indicative of the value of 
protection to the end of the ureter and the 
possibility of using some ty-pe of obstruction 
to obtain this protection 


SUiniARV 

Incur hands the transpl intation of the ure- 
ters to the sigmoid in dogs is highly unsatis- 
hictorv by the Mavo technique In every case 
the kidney became infected and closure of the 
urtterosigmoidal opening by the mucosa of 
the bowel occurred m 5 of the 7 unilateral 
transplants In the 2 bilateral transplants the 
ureteral openings were markedly stenosed 
The completed Colley technique gave 
slightly better results Of the 8 dogs, 4 show ed 
bil iteral infection, 3 showed infection in only 
one side, and i showed no evidence of infection 
but was hydronephrotic on one side Com- 
plete closure of the ureteral opening occurred 
m only one ureter 

I he unilateral Coffey operations revealed 
kidneys m which there was no microscopic 
evidence of pyogenic infection, yet the dogs 
never appeared well after operation 
Believing that the kidneys became infected 
by means other than the lumen of the ureter, 
we obtained infected kidneys m 2 cases in 
which the ureters were still completely ob- 
structed at autopsy The lymphatics must bo 
given serious consideration as a means of 
transmitting infection to the kidneys A clini- 
cal case showed the infection to begin while 
the catheters were still m the lumen of the 
ureters The excellent worl of Sweet and 
Stewart describes the lymphatic route 
Solution of the problem of preventing as- 
cending renal infection probably depends 
upon the discov ery of means to prev ent infec- 
tion through the lymphatics Partial success 
in this direction was obtained m our experi- 
mental cases m which we tned to protect the 
exposed end of the ureter for a time from m 
fected material These results suggest that a 
new technique for transplantation with this 
principle m view might lessen the tendency to 
renal infection 

Both Coffey ind Kirwin have recently dc 
senbed new techniquci. whereby the end of 
the transplanted ureter is protected In a per- 
sonal communication Coffey states that hb 
results m dogs with this ne.v technique mdi- 
cite that It may supersede his tube technique 
when single ureters are transplanted 
Until a uniformly successful procedure i? 
evolved. It would seem the better surgical 
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judgment to use ureteral transplantation onl> 
m those cases m %\ hich older and better under- 
stood methods are impossible 
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CONCERNING THE ETIOLOGY OF H\TERPLASIA OP THE 
ENDOMETRIUM 

J nOFB \UFR, M D F VC S , Bsltiuore, Marylasd 
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I N the realm of pathological endometrial 
conditions, hjperplasia of the endomc 
tnum, owing to its frequenej as well as to 
Its relation to functional uterine hTmorrhage, 
occupies a singular position The stud> of 
this histological and clinical cntit> has been 
the subject of numerous m%cstigdlions c\cr 
since Olshaustn in 1878 focused the attention 
of g> nccologists on the correlation between 
long continued uterine hemorrhages with a 
conspicuous thickening of the endomclnum, 
which he described in detail and designated as 
endometritis fungosa or chronic hyperplastic 
endometritis The subsequent researches of 
German authors (Franz, Buettner, Seitz, 
Schroeder, R Sleyer), as well as the recent 
studies of Shaw in England, and notably the 
work of Cullen, Noaak and Martzloff in this 
country . ha\ e been of importance in establish 
mg the anatomical findings m the condition 
of the endometnum under consideration 
The nature of hyperplasia of the endome- 
trium is that of an ov ergrow th of Us constitu 
ents, both epithelial elements and stroma 
The endometrial oa ergrow th is caidcnt on 
gross e\ammation, which reveals a definitely 
thickened mucosa, occasionally as much as a 
centimeter and a half m diameter When the 


process is pronounced, the endometrium is 
thrown into folds which may form poly poidal 
protrusions into the uterine cavity, the con 
dition then being called polypoid endometrial 
hypertrophy The prolitcrativ e activ ity of the 
epithelial elements, as well as of the stroma 
constitutes the characteristic feature of a 
more or less distinctive histological picture, 
with slight individual variations m certain 
instances The stroma is exccssiv c in amount 
and shows an abundance of cellular dements 
It mav be dense or somewhat cedematous, 
the latter being particularly noticeable in the 
proximity of areas of disintegration The 
blood vessels arc often distended and there 
may be extravasation of blood into the super 
ficial layer of the mucosa beneath the cpithe 
hum Here and there a thrombosed vessel 
may be seen Ilypcramia of the entire endo- 
roctnum is essentially due to a marked dila 
tation of the capillaries On the other hand, 
the most specific histological feature of hyper 
plasia of the endometrium consists in the 
characteristic gland pattern The glands are 
increased m number, and in places are thickly 
crowded together, some of them are small, 
while the majority appear enlarged The 
glands arc lengthened and have assumed a 



HOFBAUER THE ETIOLOGY OF HYPERPLASIA OF THE ENDOMETRIUM 223 


tortuous appearance Sometimes they branch, 
but they ne\er invade the muscle wall of the 
uterus Dilatatjon of the glands occurs quite 
commonly, cjsticallj dilated glands bemg 
found chieflj m the middle zone of the endo- 
metrium Novak, and recentlj Schroeder 
and Shaw also, attach great importance to 
this phenomenon, claiming that the ‘’Swiss 
cheese pattern” of the endometrium should 
be considered a significant feature of the con- 
dition in question The glandular epithelium 
IS of the high columnar type with no sugges- 
tion of secretoiy activitj At times it presents 
a double row of elements, which occasionally 
may resemble the conditions found in the be 
ginning of an adenocarcinoma When the 
glands ha\e become markedl> distended, the 
lining epithelium is correspondingly flattened 
out A Ijmphocytic infiltration of the super- 
ficial layer of the endometnum is sometimes 
noticeable in the small areas of disintegration 
For >cars, h>perplasia of the endometrium 
has been correlated with o\ anan disorder, the 
true nature of which was obscure Since re- 
currence of hjperplasia is frequently noted 
after repeated curettage, persistence of ova- 
rian dysfunction has been invoked to account 
for the chmeal observation Small cystic 
follicular atresia with absence of lutein tissue 
IS said by Schroeder to be the charactenstic 
finding, and he regards the anatomical 
changes m the uterus as secondarj to the 
ovanan pathology Hence, the terms ovano- 
pathia hemorrhagica or hyperplasia endo- 
metru ovanalis were suggested b> him in 
order to cover both the clinical and anatom- 
ical features of the condition Schroeder 
argues that the pnmaiy phenomenon consists 
in an increased number of maturing follicles, 
the great majority of which deteriorate and 
form small cysts It is the persistence of a 
prolonged period of maturation of follicles 
which, according to his reasoning, character- 
izes the abnormal ovarian activity, and in 
turn accounts for the pathological prolifera- 
tion of the endometrial constituents — con- 
nective tissue and epithelium Osving to the 
fact that atresia of follicles is attended with a 
certain amount of secretion, small cysts may 
develop m the course of time Howev’cr, what 
causes the cystic degeneration of the ovanes 


IS at present still a matter of mere speculation 
Disturbances of circulation, such as repeated 
or continuous hyper-cmia, with or without in- 
flammatory processes are considered by some 
writers to be at the basis of the problem 
Beyond the demonstration that hyperplasia 
of the endometrium may follow repeated 
abortions, or pelvic inflammation, or uterine 
misplacements, there is no definite proof of 
an interrelationship between prolonged h>- 
perxmia or passive congestion of the genital 
organs on one hand and cystic degeneration 
of the ovary on the other There have been 
indications of late that hyperplasia of the 
endometnum may be associated with granu- 
losa cell tumor of the ovary or may result 
from non-gratified sexual desire 

Because of our present defective knowledge 
of the actual cause of hyperplasia of the en- 
dometrium, an endocrine disorder affecting 
the ovary primarily or secondanly has been 
considered by some investigators Novak 
writes “In view of the probability of hyper- 
plasia being an anatomical expression of an 
endoenne disorder, it was of interest to search 
for endoenne symptoms in our patients In 
no case w as any note made of thy roid symp- 
toms, either of hypothyroidism or hyper- 
thyroidism” Shaw remarks ‘Tt is difficult 
to behev e that the stimulus is exerted by the 
o\anes, for the latter are relatively inactive 
The uterine hyperplasia is controlled by some 
other factor reaching the uterus independently 
of the ovanes ” Yet, no definite interdepend- 
ence of any endocrine factor with the causa- 
tion of either cystic ovanes or anatomical 
changes m the uterine mucosa has hitherto 
been demonstrated 

There is no denying the dictum that an 
accurate knowledge of the normal occur- 
rences constitutes the first prerequisite for 
a proper understanding of pathological phe- 
nomena With reference to the determination 
of the cause of the h\ perplastic dianges in the 
uterine mucosa, the phy siology of the cy die 
dianges which occur in this structure may 
reasonably be regarded as providing the basis 
for the elucidation of the problem under con- 
sideration In this connection it should be 
remembered that the doctrine of the "primacy 
of the ovum” in the causation of the cyclic 
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changes of the uterine mucosa, as well as in 
the regulation of menstrual periodiaty has 
held sw ay for a long period of time In a paper 
read abroad before a g> necological soaety 
in 1923, the writer pointed out that the bulk, 
of evidence obtained both b> experimental 
stud> and clinical observation strongly sug- 
gests that the regulation of ovarian periodic- 
ity and of menstrual rh> thm is controlled b> 
the anterior lobe of the pituitary and a corre- 
lated hypothalamic center \\itbout going 
into the details, it will suffice to indicate here 
the principal points A subtle reciprocal re 
lationship between the anterior pituitary and 
the ovarian follicles can be establish^ by 
showing that the follicular fluid acts as a 
stimulus on the pituitary, which m turn 
initiates and promotes the ripening of folli 
cles In the light of these views, the cyclic 
endocrine activity of the two organs may be 
brought into consonance, and an acceptable 
explanation may be offered for the occurrence 
of rhythmical changes m the uterine mucosa 
Zondek, m a recent paper, fullv corroborates 
this conception 

^^lth this phase of our knowledge of sex 
physiology established, the next obvious step 
was to learn whether it would be possible to 
produce in experimental animals an exag 
geration of the proliferative phenomena which 
normally occur m the uterine mucosa during 
pro oestrum by the daily administration of 
pituitary substance over a prolonged period 
of time Guinea pigs were chosen for these 
experiments since accurate data concerning 
the structure of the mucosa m the various 
stages of the cycle m this species have been 
established by the cxhaustiv c studies of 
Stockard Furthermore, the similarity m 
structure of the endometrium in that animal 
and m woman, made it appear possible that 
results obtained in the one might be trans 
ferred to the other without too great stretch 
of the imagination 

The growth promoting principle of the an- 
tenor lobe obtained from alkaline extracts of 
pituitary glands of beef prepared according to 
Lvans’ method has been used m the majority 
of the experiments, while a few animals were 
treated with acid extracts of the gland In a 
third senes of experiments bits of fresh an 


tenor lobe were transplanted into the muscu 
latuteof the thigh * The extracts were injected 
mtrapcritoneally for i2 successive days, i 
cubic centimeter being the standard dost 
while two transplantations were made during 
the course of 19 days The animals were 
sacrificed on the thirteenth day m the former 
group and on the twentieth day in the latter 
Upon gross examination, the most notice 
able feature in the uterus consisted in a con 
siderable increase in circumference attended 
with a purple bluish discoloration Another 
change consisted m the readiness of the uterus 
to contract, as manifested by the occurrence 
of peristaltic contractions which persisted 
after th( animals had been killed Of first 
importance among the data obtained on 
microscopic study of the thickened uterine 
mucosa is the fact that a striking increase of 
the connective tissue has taken place, its ele 
ments appearing dcfinittly enlarged and at 
the same time more abundant While this 
phenomenon is obvious m the entire mucosa, 
the increase of the interstitial tissue is most 
pronounced m its basil layer, which is con 
sidcrably augmented m height and also m 
density In the upper two tLrds of the mu 
cosa the glands arc conspicuous by thtir great 
number Their active proliferation is readily 
recognizable, as they have become greatly 
lengthened, more tortuous and occasionally 
branching Cystic dilatation of the glands 
may be distinguished here and there m the 
middle lay cr of the mucosa This occurred m 
quite a number of instances m the first group, 
but wav most marked m animals which were 
treated by the method of transplantation 
The histological findings may bo best demon 
stnled by photomicrographs whcnitwiUbc 
seen that I igurc 3 bears a close resemblance 
to the ** Swiss cheese pattern” of hyperplastic 
endometrium, as depicted by Novak 
The epithelium of the glands is of the high 
columnar tvpe with no indication of secretion 
whatsoever When the glands have become 
dilated the epithelium may be seen flattened 
Extensive dilatation and engorgement of cap 
illancs and also of vessels of a larger caliber 
are seen both m the uterine wall and in the 





Fjg I Photomicrograph showing conditions of utcnne 
mucosa of guinea pig which had been injected for ii da>s 
Mith alkaline extract of beefs anterior lobe Note in 


polypus to which arrow points also dark area of disinte 
gration beneath the uterine epithelium with Jympbocj tic 
inlillratioo X33 


crease m connective tissue, lengthening of glands U, 

uterine cavity X40 The essential point m the ovarian picture 

after prolonged treatment or massive dos- 


mucosa Discrete patches of extravasated 
blood may occur m the uppermost laj er of the 
latter, independent of, or associated with, 
small areas of disintegration Lymphocytic 
infiltration of the superficial zone of the uter- 
ine mucosa along with intense hypericmia was 
a noticeable feature in a few specimens ob- 
tained from animals which had been injected 
with alkaline extracts immediately following 
abortion, and for 12 more days in succession 
Formation of poljpoid excrescences of the 
ufenne mucosa may also occur under these 
conditions, as seen in Figure 2 Figure 4 
exemplifi^es the condition of the uterine mucosa 
of a normal guinea pig (control) 

The peculiar response of the ovaries to the 
administration of anterior pituitarj is shown 
by reference to photomicrograph Figure 5 
In general, it may be said that m marked con- 
trast to the findings in the mouse, there is 
very slight, if any, enlargement of the o\ary 
In addition, while the condition of the ovary 
of the mouse is characterized by a marked 
h>pericmia and the occurrence of blood-spots 
(“blutpunkte”), m our series of experiments 
only a moderate congestion of the ovanan 
tissue may be seen upon histological exam- 
ination Moreover, there is no overproduc- 
tion of lutein tissue, indeed, in the implanted 
animals lutemization is rather insignificant 


age of pituitary is seen m the occurrence 
of many cystic follicles with the granulosa 
persisting This overproduction of atretic 
follicles strikingl) resembles the phenomena 
found in “small cjslic follicle atresia of the 
ovary,” which occurs under certain gjnecolo- 
gical conditions in women Similar formations 
are known to obtain in the ovary during preg- 
nancy, as w ell as in the o\ ary of the newborn 
Smith and Engle in 1927 first described the 
formation of small follicular cysts m the 



Fig 3 Photomicrograph of utenne mucosa obtained 
from guinea pig which had been transplanted twice with 
antenor lobe, show mg “Swiss cheese pattern ” X33 
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Fig 4 Photomicrograph of uterine mucosa of untreatrtl 
guinea pig (control) X 4 S 


ovary of the rat after the repeated implanta 
tion of antenor pttuitarj 
The presentationof the pathological ph> siol 
og> of the uterine mucosa attendant upon 
the parenteral administration of antenor lobe 
of pituitary v\ould be incomplete without 
considenng the ovanan factor nhich afTecU 
the complex mechanism determining the 
uterine phenomena In other words, m Mew 
of the protective influence of ovarian elc* 
ments, follicle and corpus luteum, known to 
be far reaching on the function and cyclic 
changes peculiar to the uterine mucosa, it 
was deemed necessary to study the effect of 
the administration of antenor pituitary to 
spayed animals It is particularly with this 
aspect of the question m mind that a few 
experiments have been conducted on guinea 
pigs which had been ovanectomizcd, and 
after a lapse of 2 weeks were subjected to the 
repeated injection of alkaline extracts or to 
transplantation of anterior pituitary It 
seems permissible to conclude that whatever 
changes can be demonstrated upon micro 
scopic study of such uteri must be attnbuted 
to the action of the antenor lobe of the 
pituitary gland and to it alone 

As an inv ariable feature, marked congestion 
of the uterus could be ascertained grossly, but 
distention and the tendency to contract were 
absent Turmng to the conditions found on 
microscopic study, the principle point which 
concerns us here is the slight thickness of the 



lig 5 Photomicrograph of o\ ary obtamec! from guinea 
pig which had been tran<planted twice with beef s antenor 
lobe Note numerous atretic follicles X4S 


mucosa as compared with the specimens de 
scribed above, there being no increase on the 
part of either the epithelium or interstitial 
tissue elements There occurs, however, a 
definite, if slight thickening of the connective 
tissue in the basal lay cr of the mucosa which 
surrounds and supports the fundi of the 
glands The epithelium of the fundi of the 
glands slams deeply, while in the upper part 
of theglands It displays less affinity tostaming 
To a slight extent dilatation of glands may be 
encountered in the superficial layer of the 
mucosa Appreciable engorgement of the 
vessels obtains only in the muscle layer and 
also in the lowest part of the mucosa Thus, 
It IS apparent that following bilateral ovanec 
tomy the reaction of the utenne mucosa to 
antenor pituitary is limited to the basahs, 
and does not involve the entire thickness of 
the structure, as in the expenments mentioned 


SUMMARV AND CONCLUSIONS 

The etiology of hyperplasia of the endo 
metrium presents a problem which is still m 
adequately understood Sev eral w riters hav e 
recently expressed the view that m all prob 
ability an unrecognized endoenne factor is 
concerned in the etiology of this condition ‘ 


IS drtinsa conctuuoBi from pouuve or nrfiuvo findiofi la 
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Our investigations have shown that m guinea 
pigs treated parenterally with denvati\es of 
the anterior pituitary, conditions may be pro- 
duced m the uterine mucosa, as weh as m the 
ovaries, ^vhich are practically identical with 
those observed m endometrial hyperplasia in 
women This obtained so long as the ovaries 
were preser\ed, but when they had been re- 
moved, the process was limited to the basal 
portion of the endometrium Our observa- 
tions suggest the view' that hyperpiasta may 
reasonably be regarded as the mamfestatton of 
an overactmiy of the anterior pituitary lobe 
This conclusion, that an outside factor repre- 
sents the primary cause of the disease is cor- 
roborated by the clinical experience that the 
condition commonly recurs after repeated 
curettage If we accept this new conception 
concerning the etiology of hyperplasia of the 
endometrium, the application of X-rays to the 
pituitary with the view of suppressing its 
excessive activity enters upon a new phase 
This method was introduced into the gyne- 
cological armamentarium for the relief of 
various conditions by the writer in 1922, and 
IS now widely used not only on the con- 
tinent but also m this country, mainly in the 
Mayo Clinic 

These studies have an obvious bearing 
upon the question as to whether the anterior 
lobe of the pituitary registers its effect on the 
uterine mucosa directly or through the agency 
of the ovary Before we proceed to the 


answer of this question, it appears desirable 
to emphasize that at the present time the 
view advanced by Corner and Allen is pre- 
ponderant They consider that the release of 
a certain supply of follicular hormone initiates 
the cyclic uterine phenomena, which subse- 
quently culminate in the formation of pre- 
gestational changes as a response to additional 
hormonic influences derived from the corpus 
luteum Furthermore, they hold that the 
integrity of the entire endometrium depends 
upon the influence of the ovarian hormone 
Our observations, however, indicate that the 
internal secretion of the ovary is essential 
for the changes occurring in the upper part of 
the utenne mucosa — the "functionahs,” while 
the basal layer is under the control of the 
antenor pituitaiy lobe, as judged by the 
response of this structure to repeated pitui- 
tary administration m ovariectomized ani- 
mats 
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FOLLICULAR DESTRUCTION IN THE NORMAL THYROID 01 THL DOG 

With a Considfrmion of the Rclmiov Bitwffv Eoluclfs \vn Ivtfrfolliculvr Cflls 
CUSTU zrciici MD Ciiic^ro 

A snciatctn Anatomy an I S<»(«tT Univmiiyotlllinau Coltryeof Mo.Iicine 


I N the course of experimental A\ork to de 
termine whether or not regeneration of 
the th>roid occurs after ablation and 
what effect, if an>, the capsule has m this 
process, the writer disco\ered that c\en in 
the normal thjroid of the dog there is cvi 
dence of destruction and new formation of 
follicles In perusing the literature he found 
that no reference is made to such events in 
the normal life of the thvroid Conscquentl> 
It was deemed advisable to focus attention on 
these processes before proceeding with the 
major problem in mind 
The question arose whether there is a uni 
form tjpe of follicle unchanging m shape and 
size or whether there are tjpes differing in 
these characteristics A second question per 
tamed to the importance of the cell groups 
scattered between the follicles which are 
known in the literature as the interfollicular 
or interstitial cells Hitherto most invcsti 
gators m their studies of the th>roid gland 
ha\ e onl> emphasized the follicles and the cn 
closed colloid and have hardl) given an> at 
tention to these cells Indeed histological 
textbooks make little note of such features 
The observations presented here show that 
the interstitial cells certainl> are as important 
as the follicular cells, a fact which becomes 
evident especiallj when the relations existing 
between the follicles and the interfollicular 
cell groups are taken into consideration 

M VTERLVL AND METHODS 

The thyroids of 14 dogs were examined in 
the course of this study The material was 
obtained by biopsy Both glands were ex 
posed and the ventral half of each was re- 
moved under proper precautions to prevent 
any damage to tissue The dorsal half was 
left in Its normal place for other studies The 
specimens w tre immediately put into formalin 
or Muellers solution and were afterward 
embedded in paraffin and cut into serial sec 


tions ro micra m thickness The majority 
were stained with hemotoxylm and cosin, and 
\ few by vin Gicson’s method In every case 
the tissue of both glands was studied, and 
care was taken to eliminate glands which 
were suspected of any pathologic changes 

OBSFRV VTIOSS 

1 Coiiccniiftg the grtKilIi oj follicles In 
many cases the follicles may show little v ana 
tion in size, but upon comparison with other 
areas the differences in size become more evi 
(lent (Eig i) \ cry small follicles—probably 
of y oung age — arc usually arranged m a group 
These really are small follicles and cannot be 
interpreted as caps of larger follicles sectioned 
tangentially, because they lie close to each 
other and the follicular wall is represented by 
a single layer of cells Were they caps of 
larger follicles cut at a tangent, it is obvious 
that the w all w ould appear to be composed of 
several layers of cells The correctness of the 
above interpretation was further established 
by tracing such follicles through the series, 
when It IS found that their lumen dots not in 
crease in sire in the following section In sec 
tion the simplest follicles seem to consist of 
three or four cells only The central poles of 
the cells of such a small group show the same 
staining as the colloid in young follicles and 
there can be no doubt that the colloid is a 
product of these cells In another stage, per 
haps slightly more advanced, a small droplet 
of colloid IS already present in the center of 
the group and yet connected with the sur 
rounding cells One single section often re 
veals all the different stages between large 
areas of middle sized follicles During their 
grow til the follicles expand by a numerical in 
crease of cells proportionate to the diameter 
It need not be decided here whether the num 
ber of follicular cells grow s by cleav age or by 
the invasion or incorporation of interfollicular 
cells into the follicular wall and there becom 
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mg follicular cells, as suggested b> Hutrthlc ' 
It is improbable that a follicle grows merely 
by distension caused b> the accumulation of 
colloid, for no large follicles exist which arc 
lined b> a small number of cells 

‘HueftliV K. Afch ( Physiol tSijj Ivi si 



Iig 2 rhoiomicrograph of a section of thvrojdofdoff 
Jollicles indicated by a and a' shoeing beginning fusion 
with adjoining follicles, at b two /ollicles ha^e become 
broadly confluent at e numbers of compressed follicles 
have coalesced with one another to form irregular colloidal 
spaces, d, colloidal space X i le 

3 Two lypes oj follicle deslrucUon The 
epithelium of the fully developed follicles is 
usually cuboidal but ma> assume squamous 



Iig 3 Photomicrograph of a section of thyroid of d<« 

At a large colloidal space formed by the bilking “P 
jnany follicles and containini; the ccihhr dibm 
from such disintegration At b an area of coliapstd loi 
bdes Xiio 



Fig Photomicrograph of a «ection of thyroid of dog 
At a and b irregular colloidal spaces formed by the fusion 
of regressive follicles, note the shrtds of epithelium and 
<cat(ered cells in (heir canties, al«o the compressed of col- 
lapsed foHides radiating from these irregular cavities Xiio 
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character at points at which two follicles arc 
in contact with one another Finill) their 
walls break through at such points, ami a 
larger space results which is filled with colloid 
and lined with the rests of the epithelium, 



Fig 7 rhotomicrograph of a section of thyroK! of dog 
At A an early stage in the disintegration of a large group of 
follicles with the scattering of their cells engulfed m col 
loid Near the lower left half margin of picture the walls or 
ouUines of the original follicles are still barely visible 



Fig 6 rhotomicrograph of a section of thyroid of dog 
t tepresenls a hrge colloidal cawlv formed by the Cowtog 
logeiher of folUclw At t a small tolliele just rntTging with 
the larger canty at t an epithelial wall Just before break 
ing away during the process of follicular fusion at d \es 
liges of such epithelial walls at e compressed or collaixed 
follicles Xtio 

(Fig 2, a and o') Sometimes more follicles 
fuse and create still hrger colloidal spaces 
which in extreme cases appear like cjsts 
(Figs a.fandd, 3, 0, 4. aand 6) They differ 
from c>sts, however, b> being lined not b) a 
continuous epilhelial hjcr but b> fragments 
of such which often project into the colloid of 
these spices (Fig 4, a) There mx} be a rela 
tion between such x normal event and the 
formation of a cjst which could develop 
cither by the grow Ih of a single follicle or the 
fusion of man> follicles (Fig 6, A) In some 
locxlitics the fusion occurs so rxpidlj that 
parts of the follicular w all are engulfed b> col 
ioid (Fig 6, A xnd rf), the cells seeming to 
dissolve entirely m it and their protoplasm 
becoming indistinguishable as such The 
p>cnotic nuclei which become evident dunng 
the regressive changes finallj disappear alo 
As for the colloid it is difficult to sx> whether 
it IS rcsorbed from these Ixrgc cavities 
Another t> pe of folhculxr destruction occurs 
without involving the degeneration xnd death 
of the individual cells xnd represents merel) 
a cellular rexrrangcmcnt with reduction m 
the amount of colloid I olhcles undergoing 
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this method of regression assume a collapsed 
and compressed appearance so that their 
epithelium extends in double parallel rows 
(Figs 2 to the left of c, 3, b, 4, to the left of a, 
$, A, 6 , e) In time these rows break up, 
resulting in groups of cells without any defi- 
nite organization (Fig 7, A) The fact that 
such retrogression of follicles is seen among 
normal follicles in the depth of the gland no 
less than at the surface is sufficient evidence 
that it IS not an artefact caused by handling 
With the breaking up of the follicles, the col- 
loid becomes scattered m the form of small 
irregular masses and particles between the 
cells and ultimately vanishes completely 

I ike the first type of follicular destruction 
described, this type likewise may in\olve a 
larger number of follicles associated in a 
group 

3 The tnlerjolltcttlar cells Two kinds of 
interfolhcular cells can be distinguished One 
variety of cell group may probably be con- 
sidered as having remained embryonic in 
nature and as awaiting the development in 
follicles, and the other as arising by the break- 
ing up of follicles Cell groups of the former 



Fig 9 Photomicrograph of a section of thyroid of dog 
a represents a group of large cells, with homogenous c> to 
plasm containing nuclei with a very distinct chromatin 
network At b two interfolhcular cells almost identical with 
cells lining follicles c indicates " normal follicles X Sco 

variety show considerable similarity with 
embryonic thyroid tissue and here and there 
reveal small follicles lined bv few cells They 
are far more frequent m the glands of younger 
animals than in those of old ones m which 
corresponding places are composed for the 
most part of small follicles (Tig i) In many 



Fig 10 Photomicrograph of a section of thyroid of dog 
a and ft indicate groups of large interfolhcular cells, proba 
bly a ^ort penod before fusion of the central poles At e 
groups of cells originated from destroyed follicles d repre 
seats small young follicle and e large and old follicle X 500 
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cases It IS difficult to differentiate between 
aggregates of embrv onic cells and such ansing 
from regressive follicles All stages between 
follicles normal m appearance and cell groups 
resulting from their destruction exist and can 
be observed In other words, no sharp divi 
Sion can be drawn between the several steps, 
so gradual is the change from the former into 
the latter It is clear that the morphologj of 
the interfollicular cell groups can be under 
stood onlj bj the stud> of their development 
In all groups of interfollicular cells onginat 
mg from follicular destruction two different 
tjpes of cells have been found First there 
are cells — the prevailing t>pe — which are 
similar to or identical with cells that line the 
follicles Thej are cuboidal or cylindrical in 
shape and contain a nucleus which is gener 
ally elliptical, but may occasionally be round 
It takes a dense stain and shows no finer 
structure The other type of cell is larger 
is almost spherical and pos«esses a homog 
enous protoplasm and a large, lightly stain 
mg nucleus with a distinct net of chromatin 
The cytoplasm colors bnghtly with cosin, 
and since such a cell occurs in groups of 2 or 
6, these groups appear as little pink spots 
between the surrounding cells and represent 
the origin of new follicles (Figs 8 to 10) 
Superficially at least their protoplasm seems 
to be identical w ith colloid In studies on the 
thy roid, other authors hav c hardly recognized 
these two types of interfollicular cells, hence 
they are deserving of further investigation 

CONCLUSIONS \ND SUMllARV 
The present observations show that the 
follicle is not the only structure of mor 
phological importance m the thyroid gland 
The study of the interfollicular cells reveals 
that between these two extremes of mor 
phological composition there are many stages 
of transition The follicle is not a permanent 
structure but merely a phase m structural 
metamorphosis which alternates between two 


extremes, the follicle on one end and the inter 
follicular cell group on the other 

Follicles break up and after the lowest 
point of disorganization is reached the rcor 
ganization of new follicles commences from 
cells which arc spherical, arc larger than 
follicular cells, and possess a cytoplasm that 
IS homogenous and stainable like the colloid 
Itself, and a nucleus that is large and chro 
matic On the other hand the cell of a large 
or “old” follicle is cuboidal, the cytoplasm is 
poorly stainable and the nucleus more or less 
pycnotic and elliptical For the most part the 
process of destruction strikes the follicle and 
not the cell The latter merely accepts a dif 
ferent arrangement However, where the for 
matron of large colloidal spaces occurs by 
the coaltsccncc and confluence of follicles, 
some cells become engulfcrl, undergo dissolu 
tion and disappear in the colloid 

From these observations there is evadcnce 
to assume that during the life cv cle of the thy 
roid a cell may appear and reappear in sue 
ccssivc follicles for new follicles are formed 
from the cellular components of disintegrated 
follicles It may be supposed further that a 
cell IS able to produce colloid but for a limited 
period, and then requires a period of mac 
tivity to prepare itself for a renewal of secre 
tor) function m company with like fellows— 
the interfollicular cells — which together ini 
tiatc a new follicle 

The regression of follicles seems to facilitate 
the resorption of colloid The disintegration 
of their walls permits the colloid casilv to 
escape and to appear among the surrounding 
cells Here too such material finalh dis 
appears 

If these interpretations of the observ cd con 
ditrons art correct, then a new basis is given 
for the understanding of the pathology of the 
thyroid It is conceivable how differences m 
such pathology may result from the unbal 
ance or ov crcmphasis of any one phase m the 
follicular life cycle of the thyroid 
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FROM TIIC RIDOLFSPITAL, VIFmA 

VAGINAL EXTIRPATION OF THE UTERUS AND ADNEXA ON 
BOTH SIDES 

Professor Dr P\UL \\ERNER, Vienna, Austria 


I N the September, 1929, issue of Surgery, 
Gynecology and Obstetrics, I descnbed a 
simple method of extirpating the uterus by 
the vaginal route If it is necessary to remoxe the 
adnexa as ^\ell as the uterus, extirpation ma\ be 
accompbshed after the h>sterectomj by pubing 
down the organs on one or both sides and excising 
them This operation is not exactl> easj , indeed, 
It may be difficult even to the experienced oper- 
ator if adhesions are present, but such difficulties 
ina> be avoided or considerably lessened, if the 
uterine extirpation is modified as I shall describe 
The idea of the modification is to split the uterus 
i» Situ and to extirpate each half with Us adnexa 
This operation is indicated when inflammatorj 
adnexal tumors wuth perimetnal adhesions are 
present and conservative treatment has faded, 
thus making total extirpation ultimatel> neces 
sary The method is useful also m vaginal h>ster- 
ectom) for bleeding or for fibroids, especially when 
technical difficulties present themselves, such as 
obscure anatomical relations, reflected peritoneal 
folds, or similar difficulties, which make the ap- 
proach difficult The operator will be surprised 
how much easier hj sterectomj maj be performed 
if the uterus is split A further great advantage of 
the operation is that the difficult seeking and 
opening of the anterior fold of Douglas are avoid- 
ed, also that it is not e&peciallj essentia! that the 
posterior fold of Douglas be sought The posterior 
fold of Douglas is generally easy to find, but at 
times it mav be rather difficult to locate and open 
As will be explained, opening of the peritoneum 
occurs spontaneously The operator, who knows 
how often m old chronic inflammation of the 
pelvis, the excavatio vesico uterina becomes ob 
literated or drawn sideways, will appreciate these 
advantages A further advantage of the splitting 
method is that extensively adherent adnexa may 
easily be drawn down into the field of operation 
by pullmg on the corresponding part of the 


uterus The adnexa may then be loosened from 
their adhesions and extirpated 

In vaginal operations it is generally necessary 
that the organ to be removed be entirely mobile 
Even staunch advocates of the vaginal route 
would hardly use this route in removing an ova- 
rian cyst, for example, if the ovary were adherent 
to the surrounding structures The operation 
which I shall describe makes this important re- 
quirement unnecessary, for in cases of inflam- 
matory adnexal tumors it JS pos&ible to pull down 
the tumors with sufficient force that the ad- 
hesions to the corresponding part of the uterus 
may be loosened under the guidance of the eye, 
not only with the fingers but also frequently with 
instruments such as scissors and knife It mav 
well be noted here that my operation is especially 
applicable m cases in which the uterus is fixed 
More or less marked changes in the adnexa are 
to be found in such cases. These changes mav be 
overlooked on dinical examination because, of the 
position of the adnexa above and to the side 0! 
the corpus uteri which lies deeply in the pouch 
of Douglas A further advantage of the vaginal 
route IS that the field oi operation is close at hand 
thus eliminating the necessity of deep narcosis 
during the freeing of adhesions and at the same 
time overcoming some of the technical difficulties 
of the abdominal route 

Convalescence is generally very rapid and 
smooth The danger of peritonitis, which always 
threatens after a laparotomv, especially when 
large pus pockets have been opened, is altogether 
absent or is very slight The infectious material 
flows out through the vagina and does not spread 
into the abdominal cavity or even touch the 
higher parts of the peritoneum Now and then, 
suppuration of the abdominal layers is likely to 
occur after the abdominal removal of inflam- 
matory tumors, but if the vaginal route is used, 
one need not be concerned with this complication 
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Finall>, we must not forget that here as m all 
vagmal operations convalescence is short and 
relative!) painless and the patient is able to re 
turn to nork in a relative!) short time 




Indications I have alrcad) mentioned that 
this procedure is indicated in cases vnth inflam 
rnator) genital affections of all sorts, especiall) 
when the uterus is fixed in retroflexion It is 
indicated also m the presence of old parametntical 
exudate and of scars which no longer respond to 
conservative therap) In such cases resorption 
of the infiltrated material occurs only after re 
moval of the uterus If the tumor is large enough 
to reach to the navel, it is belter not to use the 
vaginal route as we do not know whether the 
adhesions high up m the abdominal cavit) can 
be loosened b) a pull, even a strong one, from 
the direction of the \'agina These cases are ver) 
rare, however 

Anastliesia Onl) inhalation narcosis or spinal 
aiucsthesia is to be considered Local, sacral, and 
parasacral anxsthcsia, is climmited because com 
pletc anTsthesia is not to be expected from it 
If adhesions reach high up in the pelvic perito- 
neum, a general anxsthetic is necessar) Per 
sonallv I prefer pure ether narcosis, which has 
alw'i)S proved sufficient and, because the oper 
ation consumes little time, carries very little 
danger with it 

Preopcmliie trcalmait Special pre-operative 
treatment is not necessary The bowels must be 
emptied on the day previous to the operation An 
enema on the day of the operation should be 
avoided because retained w atcr might pass during 
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I^PentoSJo^nls^o? wfLfofVhSeni/’ ''f' W oI the bodj, , 
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Sforf S'°op?raUon 

pantopon and o 0003 aXf„nX‘ulLfol!;° 
TECnviQUE 

<aMftL%P“rS‘ “ ?' »pa«""g 

the cervix is al,. "P“nd mth retractors and 
doan Tls ad^anff tenacula and pulled 
the antertir hp an&' ‘^"acjla on 

thrsnayagrSer nud e V’" P”'™"' '‘P I" 

danger of the ten,? . ""‘'d "ithout the 

abo?e the cer^x a f Imraadiately 

through the anterior ^anaverse incision is made 
Madder is loosened f 'a8‘"a and the 

nervui exacdv nr d anterior nail of the 

on the extirpatinn'^^'.rf^^ "" previous article 

trrpation o Th n ™ - '“P'' 

tries to open^he o T’ ‘’Pa''a'“n at this point 
Wd, in mv *n ^ Pan'toneum of the vesico uterme 
auperiiuous^ A rSm°e?’ ‘''at is quite 

the bladder and fn ‘ntroduced between 

and the latter ir antenor vail of the cervix 
free of the'wndd P^!,"“^ as far as it is 

"hich vere fr''a™'a 

eervLx a ^ “ i''® anterior lip of the 

end of the rer ^*^1 "nniediately below the upper 
terminA^ With the finger it is de- 

separated the incision is then earned up- 


antenor retractor ,s now 
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newlj made hole into the peritoneal ca\it\ ami b> 
graduallj climbing higher i\ith the tenacula the 
splitting in the median line is continued 1 he ad 
hesions on the uterus maj first be loosened with 
the finger When the incision has reached the 
fundus It IS generalH possible to pull it before the 
Miha and the splitting can be continued through 
the posterior wall dow n to the posterior hp of the 
cenax cither b> scissors or with a knife, as in 
Figure 3 Figure 4 shows the uterus split m two 
parts and pulled apart WTien the uterus is thus 
pulled apart the adnexal tumors appear in the 
depth In our picture the observer is looking at 
the field from the right side If the splitting is 
reallj done in the median line there is no bleeding 
worth mentioning because the blood vessels enter 
the uterus from the side and go toward the median 
line so that the field of operation is rcIativcK 
anxmic and the larger vessels are not cut 
The neat step is the freeing of the adneaal 
tumors and the extirpation of them together with 
the part of the uterus to w hich thej are attached I 
make it a practice to loosen and remove first the 
tumor of the side which seems less difficult to 
handle The advantage of this is that then there 
is more room in which to work in loosening and 
extirpating the more adherent tumor In the 
case described the left side seemed to present 
less difficulty Therefore, the right half of the 


uterus was put back into the peritoneal cavatj 
and the left half was pulled down This manipu 
lation caused the adnexal tumor to descend mark 
cdK toward thcvulvai and to come well into sight 
(Fig 5) In Figure 6 the tumor is shown freed of 
Its adhesions ami connected with the pcivas onl> 
b) the ligamenium infundtbulopclvicum The 
freeing was done with the index and middle 
fingers of the left hand that is, the hand cor 
responding to the left side of the pcivas of the 
patient As soon as the tumor is completcl) freed 
that IS when the tumor is pedunculated, I begin to 
separate the tissue from the ligamentum infundi 
bulopelvicum after havang attached clamps, and 
after the ligamentum infundibulopeliicum the 
ligamentum rotundum and then the ligamentum 
latum and finallj the ligamentum sacro-utennum 
and that part of it belonging to the posterior wall 
of the vagina I igurc 7 shows this part of the 
operation There now remains otilj a part of the 
ligamentum sacro uterinum and the po^terlor wall 
of the vagina to be extirpated The parts of the 
ligamentum latum which lie higher up haic al 
readi been clamped and separated Finall) , 
when the part of the uterus with its adnexa has 
been extirpated ligatures arc placed and the 
clamps removed (I use on!} catgut) 

We now are read} to take care of the opposite 
side and wc carry out the same procedure here 



WERNER VAGINAL EXTIRPATION 

As alreadj mentioned it is generally easier to 
i\ork as there is more space for the operating 
hand 

When both sides have been freed of the tumor 
the peritoneum of the bladder is futed to the 
anteriorwall of the vagina, theDouglasperitoneum 
to the posterior ^\all, and the stumps of the 
ligamentum latum to the lateral edges of the 
incision The hgamcnta infundibulopelvica fre 
quently inflamed and infiltrated are generally too 
short to be brought to the edge of the vagina 
They are allm\ed to slip back into the abdominal 
cavity \Mthout further care Figure 8 shows the 
peritoneum and the stumps fixed as far as pos 
sible to the cut edge of the vagina In the cavity 
intestinal loops are visible Since it is general!) 
impossible to check bleeding completely when m 
flammator) tumors are freed of their adhesions 
and removed, the peritoneal cavit> must not be 
closed but should be kept open to allow drainage 
For this purpose, a strip of iodoform gauze is 
placed looselv in the peritoneal cavitv and led 
out through the vagina 
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The fear that prolapse of the intestines may 
occur is unfounded as has been proved through 
experiences with many hundred cases 

AFTER-TREATJIENT 

The after-treatment is very simple Beginning 
on the fourth day after operation, a piece of the 
strip of iodoform gauze is pulled out each day and 
cut off so that finally on the seventh or eighth 
day the whole strip has been removed Tw'o da>s 
after the complete removal of the gauze, vaginal 
douches, generally of a solution of potassium per- 
manganate, should be given As earl) as the 
third or fourth da) after operution the patient 
ma) get up and as a rule on the eighth to tenth 
da) she is able to leave the hospital It is desir- 
able that before she leaves the hospital the pa- 
tient be examined once more on the tabic Ihe 
vagina is exposed with retractors and the granu- 
lating wound IS inspected If necessary, tincture 
of iodine is applied Vaginal douches must be 
continued until the discharge, which exists after 
every such operation, disappears 
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A bout 20 per cent of the entire population 
^ of the Middle RhineDistrictisaffecled Tilth 
goiter These are colloid in type and var> 
in size from those nhich are barelj noticeable to 
those of extreme dimensions, producing sjTnptoms 
of compression The incidence of toxicitj is small, 
about 10 pet cent in the cases operated upon Pn 
mary hyperthyroidism is rare 
In Germany, all m orking people are members of 
a Krankenkasse ^ During the period nhen goiters 
Mere recognized by these institutions as a condi 
tion Marranting full compensation, the number of 
thyroidectomies in this clinic nas about 600 
annually Since this compensation has been de- 
creased, the number has diminished to approxi 
mately ,50 .v^cATlovs 

Aside from primary hyperthyroidism, or toxic 
adenoma, pressure s>'mptoms are the chief reason 
for the operation As the figures mentioned indi 
cate, the operation is seldom performed for cos 
melic effects The goiters seen here arc usually 
large, generally substemal, producing displace 
ment of the trachea, Mith consequent cough, dysp 
ncea, and occasionally difficulty m swallowing 
Stimulation of the sympathetic, as characterized 
by Horner’s syndrome, and irritation of the re 
current larjmgeal ner>e, characterized by hoarse 
ness, are frequently present on admission The 
patients postpone operation as long as possible 
Secondary myocardial changes, particularly hy- 
pertrophy and occasional cardiac irregularity, arc 
therefore frequently noted 


PRE-OPEIUmE TREATMENT 


The pre operative treatment is not of as much 
importance as m the toxic cases A complete 
general examination, to determine the condition 
of the patient as to being an operable risk as well 
as the presence of coincidental diseases, is essen 
tial Basal metabolic rate is determined only in 
cases of suspected toxicity All patients are ex- 
amined w ith the fluoroscope to determine whether 
the trachea is displaced or compressed as well as 
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to ascertain whether the gland is substemal and, 
if so, whether it is movable The condition of the 
heart and lungs is observed at the same time 
taryTigoscopic examination is performed almost 
routinely and particularly m individuals using the 
voice a great deal, as actors, singers, and priests, 
to detect any involvement of the laryngeal nerve 
which may be present without sy mptoms and can 
not be determined othenvise In cases where in 
dicated a few days’ rest is permitted and cardiac 
therapy instituted Patients who have toxic symp 
toms are treated with Lugol's solution, which is 
given in sufficient quantity and ov er a penod until 
the condition warrants operation 

AVESTHES1A 

AU opcialions, except in the occasional highly 
toxic case, are performed under local anxsthesia 
The technique of the method is simple, it abso- 
lutely excludes pain, renders the field relatively 
bloodless, av oids additional damage to the already 
ovetburdened heart, lungs (m the presence of 
emphysema), and compressed trachea WTiat is 
more important, it enables the operator to con 
verse With the patient and thus minimize injury 
to the recurrent laryngeal nerve Using i per cent 
novocain with adrenalin, 15 to 20 cubic ccnli 
meters is injected subcutaneously at the level of 
the inasion from one stcrnomastoid to the other 
The middle of the stemomastoid at its posterior 
border is located, and the injecting needle is in 
serlcd at this point Ten cubic centimeters is in 
jeeted subfascially on both sides along (he entire 
muscle to block the interior cervical nerves Now 
the superior pole is located and another 10 cubic 
centimeters injected This suffices m practically 
all cases (Fig x) The presence of adrenalin in 
the mixture prolongs the duration of the anxs 
thcsia for 2 to 3 hours In large goiters and those 
which extend a considerable distance behind the 
sternum, paravertebral injection may be added 
over the second, third, and fourth transv erse proc 
esses of the cervical vertebrae Trequent aspira 
tions of the syringe must be made during the 
process of injection to detect possible entrance 
into a blood vessel The paravertebral procedure 
IS associated with some degree of danger and is 
not generally used With a previously adminis 
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tered injection of raorphm and atropin the pa- 
tients go through the operation w ithout discomfort 
In very totic cases and m children, general ana»- 
thesia may be added if the patient is ver> excitable 
or the conditon requires it, but it is used m less 
than I per cent of the operations 

TECHNIQUE 

As stated above, the goiters operated upon here 
are usually large Pathologically, they can be 
grouped as foJlons (a) Jargenodular oradenom- 
atous goiter, (b) diffuse parenchymatous (ver> 
vascular and pulsating) , (c) diffuse colloid As a 
fourth group may be added the primary toxic 
type In cases of large goiters, \ery careful and 
gentle manipulation as well as anatomical pro- 
gression are essential to a\oid danger to the ad- 
jacent structures The position of the patient 
should be such as to permit extension of the neck 
without at the same time producing discomfort 
or interference with respiration The patient lies 
on a flat table with a pad under the shoulders, the 
back of the head resting on the table The head 
of the table need not be elevated The patient is 
draped and the face is coxered with sterile linen 
An ether mask is put ox er the mouth and nose to 
make breathing easier The operator is at the 
right of the patient, the first assistant at the left, 
and the second assistant at the head end of the 
table, so that everyone has ample working space 

The skin incision, which includes the platysma, 
IS of the Usual Kocher type, transverse or curved, 
depending on the size of the goiter, and placed so 
as to allow sufficient exposure and at the same 
time give a satisfactory cosmetic result The skin 
is deflected upward as far as the thyroid cartilage 
and then held m place by towel clips The large 
veins lying on the surface of the fascia are doubl> 
ligated and divided, to avoid possible air embo- 
lism later The prethyroid strap muscles (stemo 
hyoid and sternothyroid) are then divided trans- 
versely vvithout clamps and without dissecting 
off the fasaa from underneath one sternomasloid 
to the other (Fig 2) All bleeding points are li 
gated The gland is thus well exposed and can be 
delivered with comparative ease (Fig 3) 

The essential principles m the technique are as 
follows Careful isolation of all structures, thorough 
haemostasis, and elimination of as many clamps 
as possible Tie cut ends of the strap muscles at 
the right upper pole are retracted By gentle 
manipulation with the finger, pulling down on the 
thyroid tissue in that region and loosening the 
connective tissue web with a Kocher dissector, the 
vessels of the superior pole are exposed Each 
vessel IS individually isolated, doubly ligated, and 



Tig I Scheme for local anxsthesia Injection along line 
of incision at middle of sternomastoids and over superior 
poles 

divided The superior thyroid arterj is ligated 
With three ligatures, one being left on the proximal 
and the others on the distal end (Fig 4) A clamp 
is now applied to the th> roid at the upper pole 
The mobilization of the right Jobe is begun This 
IS accomplished by retraction of the stemomastoid, 
ligation of the lateral and inferior thyroid veins, 
and separation of the fine connective tissue which 
IS adherent all around the lobe This permits 
complete mobilization and dislocation of the gland 
mediaUy At this lime the mfenor thj roid artery 
comes clearly into view The inferior thyroid 
arterj comes from the thj rocervical trunk lateral 
to the carotid, travels upward, and at the level of 
the transverse process of the sixth cervical verte- 
bra appears from under the carotid and goes 
medially almost straight across to enter the gland 
It IS easilj isolated at this point and is doublj 
ligated lateral to where it enters the gland and 
close to where it crosses the carotid It is not 
divided, in order not to disturb its anatomical re- 
lationship to the laryngeal nerve The recurrent 
larjngeal nerve, running generally beneath, occa- 
sionally above, andsometimesbetween the terminal 
branches of the arterj, about i to 2 centimeters 
from the trachea at this point (Fig 5), is seen at 
the same time {4) The lower pole is now mobi- 
lized and if substernal may be dislocated upward 
wnth impunity, as there is practicallj no danger 
of haimorrhage, particularly if not too much ten- 
sion is applied to tear the thj roid If it is difficult 
to bring up the substernal portion, traction may 
be applied by means of tension sutures or clamps 
Cutting of ffie sternum is too dangerous and is 
generally unnecessary On the left side a similar 
procedure is carried out, and when it is completed 
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Fig J The strap muscles together with the overlyingfascia are cut from one side 
to the other The sternomastoids are retracted laterally 
Fig 3 Appearance of field after muscles have been cut and vessels ligated The 
thyroid is exposed 

Fig 4 Ligation of superiorpole The vessels are usually isolated individually and 
douhI> ligat^ 


the pyramidal lobe is dissected free The isthmus 
IS then divided b> passing a Kocher dissector be 
tween it and the trachea, cutting ovcrthedisscctor 
as a guide (Fig 6) 

The thyroid is now separated bj means of 
sharp dissection, so that only the fine vveb like 
connective tissue on the surface of the trachea is 
left Both lobes of the gland are now entirely 
free, being attached for only a short distance 
along the trachea The amount of glandular tissue 
desired, usually all except a thin layer on top of 


the posterior capsule, is now cut off from each 
lobe The amount of good thyroid tissue neces 
sary for body function is about the size of a hazel 
nut on each side All bleeding points are ligated 
and each lobe remnant is sutured separately , unit 
ing the lower with the upper pole, and the raff 
edges are inverted (I ig 7) This method is con 
sidcred more advantageous than the lateral suture 
of the thy roid slump because it restores the lobe 
to a practically normal shape and prevents the 
exudation of any secretion 
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In those cases in which the pathological process 
IS limited to one side onI>, hemith)roidectom> is 
performed 

The patient is now asked to cough, the strain- 
ing revealing any bleeding points, which are then 
properl> controlled The pillow is then removed 
from under the shoulders, permitting the neck to 
flex, and the strap muscles are sutured in proper 
alignment with interrupted sutures (Fig 8) The 
fascia left adherent to the muscles does not permit 
the cutting through of sutures The skm is simi 
larl> closed, and a thin glass dram is left m place 
at the most dependent point A firm bandage, 
including the head and making a figure of eight 
around the upper part of the chest, is applied to 
exert a little compression on the neck and at the 
same time provide stability, thus eliminating 
some pain produced in turning the head 

Bj this technique the great dangers of the op- 
eration are a\ oided There is complete exposure 
and mobilization of the gland As there is little 
bleedingthereispracticallj nobloodlost Haemos 
tasis is easily secured in the step like procedure, 
each V essel being doubly ligated as it is encoun- 
tered before it is cut The parathyroid glands, 
which are usuallv on the posterior capsule, are 
spared, and if they are in another position are 


seen and avoided Finally, the recurrent laryn- 
geal nerve is actually seen and is not injured 

POSTOPERA TIV E TREATMENT 
On returning from the operating room, patients 
are placed m bed in a semisitting position Fluids 
are given by mouth as soon as they can be swal- 
lowed without difficulty A steam kettle is pro- 
vided to relieve the tracheal irritation, and mor- 
phm IS given m sufficient quantities to produce 
rest and relieve pain during the first day In 
cases of toxic goiter Lugol’s solution in appro- 
priate dosage is added Complications are treated 
as they arise, but they are relatively infrequent 
The dram is removed in 24 hours, sutures on the 
fifth day, and patients are generally discharged 
on the eighth day 

COMPLIC VTIONS 

Complications which may occur during and 
after thyroidectomy are as follows 
A Postoperative hcEtnorrhage, more frequent 
after general aniesthesia, is one of the most feared, 
and justly so, because, if extensive, it may prove 
rapidly fatal, either from compression of the 
trachea, loss of blood, or substernal heematoma 
with subsequent infection It can best be avoided 
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Fig 6 A kocher dissector is passed over the trachea and 
the isthmus is cut through 

by careful isolation and ligation of the particularly 
large vessels during the operation Howev er, faul 
t> ligation IS not always the cause (3) Changes 
in the vessel wall or retraction of muscle filers 
included m the ligature, particularly at the upper 
pole, may allow the ligature to slip off Moderate 
hemorrhage may make itself apparent on the 
dressings, coming through the dram The danger 
sign, howev er, is progressiv e or suddenly develop 
ing dyspnoea with cyanosis, choking spells with 
rapid weak pulse, indicating tracheal compres 
sion, which may quickly result in a fatal asphyxia 
As soon as these symptoms appear the dressings 
must be loosened and the wound examined If 
hsmorrhage is suspected or ascertained, the in 
cision should be reopened and the clot evacuated 
The bleeding vessel, if possible, should be caught 
and ligated and the wound again closed in layers 
and drained If the \ essel cannot be secured, and 
the w ound continues to ooze, it should be packed 
With gauze and left unsutured It may be second 
arily closed in 24 to 48 hours If the local oedema 
and infiltration of blood is extensive, tracheotomy 
may be indicated 

B Telany occurs at times (in 2 per cent of 
cases here) after pnmary thy roidectomy, but is 
most common following operations for recurrent 
thyroid where the anatomy is distorted, even if 
ordy one side has been previously removed In 
this district tetany frequently occurs even fol 
lowing operations other than thyroidectomy In 
many cases the Chvostek sign is positive even 
before operation The tetany may be mild, vary 
ing from mere discomfort, tingling, and muscular 
spasms, to the most severe paroxysms which may 


terminate fatally The presence of the Trousseau 
and Chvostek sign is diagnostic, and ErVs m 
creased muscular irritability and the diminution 
m blood calcium are confirmatory Tetany is a 
result of the removal of, or damage to, the para 
thyroid glands That it does not result from 
insufTicient blood supply to the parathyroids, 
subsequent to the ligation of the four thyroid ar 
tencs, has been demonstrated beyond question by 
the work of Enderlen and Hotz, Pettenkofer and 
others (i) The usual therapy consists in the ad 
ministration of sedatives and calcium lactate or 
chloride (15 to 30 grams daily) by mouth, or 10 
cubic centimeters of a 10 per cent solution mtra 
venously Afenil may be used for the same pur 
pose Dietary measures, such as the elimination 
of meats and the substitution of large quantities 
ofmiik.may beinstitutcd The feeding of thyroid 
and parathyroid extract alone is generally unsuc 
cessful Collip’s extract (parathormone) is, how 
ever, valuable Transplantation (autogenous) 
mav be performed if the removal of parathyroid 
IS delected and the structures recognized at the 
time of operation Homcotransplants are of little 
avail If the patient slil) possesses some parathy 
roid tissue the attacks mav be prevented or con 
trolled and the patient tided over the danger 
point, until compensatory hypertrophy occurs 
by other means 

C Tracheitis follows practicalh every thy 
roidectomy It vanes m degree with the amount 
of manipulation and tugging on the trachea The 
seventy of this condition 15 prev ented and rcliev cd 
by steam inhalations Occasionally a bronchitis 
follows and the elevation of temperature, which 
generally occurs on the second and third days 
after operation, is said by some to be due to mild 
bronchopneumonia Actual postoperative pneu 
moma after thyroidectomy, however, is rare, par 
ticularly following the use of local anarsthesia and 
m the absence of rccuTienl HryTigeal nerve vnyury 

D Embolism may be of two types air embo- 
lism or pulmonary embolism 

Air embolism, resulting from the aspiration of 
air into the injured large neck veins, occurs, but 
fortunately not commonly, and never has hap 
pened at this clinic The condition is real, and 
not a mere possibility, and may terminate fatally 
very quickly during the course of the operation 
if the quantitv of air absorbed is sufficiently large 
Aspiration of air is characterized by a hissing 
sound and requires immediate covering of the 
field with a wet sponge, then isolation and ligation 
of the offending vein 

Pulmonary embolism, on the other hand, is «o 
rare after thyroidectomy, that it is generally not 
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Fig 7 After as much thyroid as la deemed ad\i:>able is 
excised on each side, the upper pole is united with the 
lower and the raw edges m\erted 

e\en considered m the list of possibilities In 
cases of th> rotoxicosis, the decreased Mscosit> 
of the blood and the delayed coagulabilit> are 
thought responsible for this state In cases of 
ordinary endemic goiter, cutting through the glan- 
dular thyroid substance during the operation may 
result m sufficient absorption to produce a sort of 
temporary artificial traumatic hyperthyTOidism 
(2) These observations have led recently to the 
empirical use of thyroid extract as a preventative 
of postoperative thrombosis and embolism The 
method, how e\ er, has not met w ith success m this 
clinic 

E Postoperative hypothyroidism occurs when 
insufficient thyroid is left behind Leaving 8 to 
15 grams of well functioning tissue (the size of a 
hazelnut) on each side seems to be sufficient to 
maintain the body requirements and to avoid this 
complication In bad goiters a larger piece must 
be left If an insufficiency does occur, feeding of 
thyroid extract m sufficient amount will correct 
and prevent the progress of this condition 

F Injuries 0/ the recurrent laryngeal nene In 
the described technique, where the recurrent nerve 
IS seen and, without being manipulated, its course 
observed during the operation, its severance is a 
rarity Its injury, however, may occur through 
inadvertent application of a clamp, deep suture. 
Or traction, and is detected at once by a change 
m voice when the patient is asked to phonate, or 
frequently by a change m breathing or a rasping 
reflex cough It should be relieved immediately 
by removing the clamp or offending ligature If 
Cut, the ends should be sutured Umlateral trau 
ma, particularly if incomplete, results in a tem- 



Fig 8 The th>Toid stumps have been sutured The 
thyroid strap muscles are being umted \ glass dram is 
placed at the most dependent portion of the incision 

porary paralysis or paresis Complete umlateral 
severance produces a paralysis of the correspond- 
ing vocal cord, but the hoarseness which results 
disappears m 3 to 6 months, when a compensatory 
motion and swinging over of the other vocal cord 
IS established OEdema of the nerve results in 
temporary hoarseness, while its compression by 
scar tissue corresponds frequently to its severance 
and IS a late complication It becomes serious if 
the nerves on both sides are similarly involved 
In this case, as when both nerves are cut, and a 
bilateral abductor paralysis results, phonation 
may be good but breathing is difficult If the cn- 
coarytenoideus posticus becomes involved, dysp- 
noja may be marked and tracheotomy essential 
Death frequently results from asphyxia subse- 
quent to (ffiokmg spells or from an aspiration 
pneumonia 

G Injuries of the trachea and vesophagus are 
usuaWy rare but quite senous They may occur 
m cases in which the thyroid is large, circular, and 
very adherent During the process of separation 
the trachea may be cut or torn into, an accident 
favored by a softening of its wall \\Tien detected, 
and the wound is small, an attempt should be 
made to suture it and cover wnth thyToid capsule 
If large, tracheotomy may be necessary If injury 
IS not recogmzed, an extensive subcutaneous em- 
physema develops m a few hours, which requires 
the reopening of the wound and repair of the 
defect 

(Esophageal injuries result from its displace- 
ment, thinning of the wall, as well as from the 
presence of dense adhesions with the thyroid, thus 
m aking recognition difficult and at times impos- 



242 


SURGLR\, GYNECOLOGY AND OBSTETRICS 



Tij, 6 AKocherdisscctorispas^c<Iovcrthetrachcaand 
the isthmus is cut through 

b} careful isolation and ligation of the particular^ 
large \essels during the operation However, faul 
t> ligation IS not alwajs the cause (3) Changes 
in the vessel wall or retraction of muscle fibers 
included in the ligature, particular!} at the upper 
ole, may allow the ligature to slip oil Moderate 
xmorrhage ma} make itself apparent on the 
dressings, coming through the dram The danger 
sign, however, is progressive or suddenly develop* 
mg dyspncea with cyanosis, choking spells with 
rapid weak pulse, indicating tracheal compres 
Sion, which ma} quickl} result in a fatal asphyxia 
As soon as these symptoms appear the dressings 
must be loosened and the wound examined If 
hxmorrhage is suspected or ascertained, the in 
cision should be reopened and the clot evacuated 
The bleeding vessel, if possible, should be caught 
and ligated and the wound again closed in la}crs 
and drained If the vessel cannot be secured, and 
the wound continues to ooze, it should be packed 
with gauze and left unsutured It ma} be second 
aril} closed m 24 to 48 hours If the local oedema 
and infiltration of blood is extensiv e, trachcotom} 
may be indicated 

B Tetany occurs at times (in 2 per cent of 
cases here) after primary th}roidcctom}, but is 
most common following operations for recurrent 
thyroid where the anatomy is distorted, even if 
only one side has been previousl} removed In 
this district tetany frequently occurs even fol 
lowing operations other than thyroidectomy In 
many cases the Chvostek sign is positive even 
before operation The tetany may be mild, vary- 
ing from mere discomfort, tingling, and muscular 
spasms, to the most severe parox}sms which may 


terminate fatall} 1 he presence of the Trousseau 
and Chvostek sign is diagnostic, and Erb’s m 
creased muscular irritabilit} and the diminution 
m blood calcium are confirmalor} Tetany is a 
result of the removal of, or damage to, the para 
thyroid glands That it docs not result from 
insuflicient blood supply to the parathyroids, 
subsequent to the ligation of the four thy roid ar 
teries, has been demonstrated beyond question by 
the work of Enderlen and Hotz, Pettenkofer and 
others (i) The usual therapy consists in the ad 
ministration of sedatives and calcium lactate or 
chloride (15 to 30 grams daily) by mouth, or 10 
cubic centimeters of a 10 per cent solution intra 
venously Afenil may be uxed for the same pur 
pose Dietary measures, such as the elimination 
of meats and the substitution of large quantities 
ofmilk,may bcinstituted Thcfeedingofthyroid 
and parathyroid extract alone is generally unsuc 
cessful Collip’s extract (parathormone) is, how 
ever, v'aluablc Transplantation (autogenous) 
may be performed if the removal of parathyToid 
IS detected anil the structures recognized at the 
time of operation HomeotransplanU are of little 
avail If the patient still possesses some parathy 
roid tissue the attacks may be prevented or con 
trolled and the patient tided over the danger 
point, until compensatory hy7>ertrophy occurs, 
by other means 

C Tracheitis follows praciicalh every thy 
roidectomy It vanes m degree with the amount 
of manipulation and tugging on the trachea The 
seventy of this condition is prevented and relieved 
by steam mhahlions Occasionally a bronchitis 
follows and the elevation of temperature, which 
generally occurs on the second and third days 
after operation, is said by some to be due to mild 
bronchopneumonia Actual postoperative pneu 
monn after thyroidectomy , however, is rare, par 
ticularly following the use of local anTsthcsia and 
in the absence of recurrent hrymgeal nerve injury 

D Embehsm may be of two types air embo- 
lism or pulmonary embolism 

Air embolism, resulting from tlic aspiration of 
air into the injured large neck veins, occurs but 
fortunately not commonly, and never has baj^ 
pened at this clinic The condition is real, and 
not a mere possibility , and may terminate fatalK 
very quickly during the course of the operation 
if the quantity of air absorbed is sufTiciently large 
Aspiration of air is characterized by a hissing 
sound and requires immediate covering of the 
field with a w et sponge, then isolation and ligation 
of the offending vein 

Pulmonary embolism, on the other hand, is so 
rare after thyroidectomy, that it is generally not 
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PHYSIOLOGICAL RECOXSTRCCTIOX OF A THUMB AFTER 
TOT\L LOSS 

STFRI INC BUWFLL M D San Fsunci-^ 


I N the function of n hand, motion and sensation 
are of equal importance and this is espeaalK 
true of a thumb The hand which is our sense 
organ of stereognoais is guided in its work b\ 
muscle, joint, pam, and temperature sense and 1)\ 
the sense of touch We are all familiar with how 
awkward and useless our hand becomes when 
numbed wnth cold W hen the ner\ es to the digits 
are severed the handicap to the workman is great 
He IS awkward and fumbles and drops objects 
His hands are like the legs of a man with loco- 
motor ataxia and cannot functionate without 
Msual guidance Therefore the thumb to be 
reconstructed should ha\e if possible normal 
sensation 

If the two \olar nerxes to a finger are severed 
that finger becomes practicalK useless Vn an 
nular scar still further wrecks a digit b\ curtailing 
also us U mph and blood suppK Trophic atrophx 
and loss of function result If then a thumb is 
reconstructed b\ transplanting to the hand a 
digit from the other hand or the foot, or from a 
tubular pedicle skin graft taken from the abdo 
men and stiffened b\ a bone graft there will 
follow trophic atrophj equiv alent to that seen in 
a digit that has an annular scar at its base 
In some cases the reconstructed thumb wall 
acquire a slight degree of sensation, but it will be 
greatlj limited and not to the degree of stereog- 
nosis A finger with \olar nerves cut is perma- 
nentl) ansslhetic Recentlv, I saw one that was 
still anesthetic from severance of a volar digital 
nerve in the palm 20 jears prevaouslj 
Strangelv enough a little better sensation will 
be acquired in a whole finger grafted on or one 
made from a tubular skin pedicle, than will follow 
in a finger after the two volar nerves have been 
severed This is apparentlv because more free 
nerve endings start to grow down the new digit 
On the other hand, when the two mam nerves 
alone are severed these become sealed bv neuro- 
mata, and the unsevered minor nerves alreadv 
have their normal terminations, so that no free 
nerv e ends are av ailable to grow dow n the finger 
Unless we graft the natural nerve suppl' with 
a digit or suture the two volar nerves of the new 
digit to those at the base of the lost digit, the 
proper degree of sensation and trophic influence 
will not be acquired Also, if our reconstructed 
digit IS made from abdominal skin it will lack 


the specialized touch corpuscles present m a 
hnger so it can never acquire stereognosia to a 
better degree than that poor qualitv present in 
abdominal skm To test this, press a penkmfe 
against the abdominal wall and trv to identifv 
It A prosthesis as a substitute for a thumb is 
usuallv discarded as it has no motion and no 
sensation 

Other requisites to be sought for in recon- 
structing a thumb are strength, durabihtv, mov- 
abilitv, and the functionating position of opposi- 
tion The latter depends m the case of a movable 
thumb on the proper balance of the muscles and 
this IS best obtained bv attaching the normal 
muscles and tendons to the new thumb and in 
their normal relation 

In the reconsirucuon of the thumb to be de- 
scribed, the normal nerve and vascular supplv 
were preserved and all of the muscles and tendons 
of the old thumb were attached in their fonner 
arrangement to the new thumb These principles 
w hich hav e not been earned out m the prevaouslv 
reported cases of thumb reconstruction in our 
literature are offered as sufficientlv important to 
be adopted whenever possible 

Case of n W \\ aged 4$) ears \ >eaf pftviousl} a 
circubr savr amputated the thumb through its carpo- 
metacarpal joint and the mde.t finger through its proxunal 
pbalani Patient had not been able to work at hu trade 
of carpenter since the accident 

\U structures ncces»ar> for making a new thumb were 
present and fortunalelj were then of no benefit to him as 
lhe% were non functionating The> consisted of the fo! 
lowing There was a long enough portion of the second ra> 



Fig I Showing condition of hand before reconstruction 
The thumb has been amputated through its carpometa 
carpal jointandaLolheindecfinjjer asfrequenth happens 
through Its proTimal phalanx The hand is unfit for work 
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Figs 2 to Q Showing results of nh)$ioli^cal reconsiruetion of thumb from remains of imlei finger and second 
metacarpal Normal nene and blood supply have been prcsenc! and all of the tendons and muscles of the index 
finger and thumb have been attached to the neve digit The thumb has moiement strength and normal sensation 
including stcreognosis 


for good length of thumb composed of the second meta 
carpal and half the proximal phalanx of the index finger 
This had attached to it two flexor and two extensor ten 
dons which could act on the metacarpophalangeal joint and 
also on the new joint to be constructed between the base of 
the second metacarpal and the trapezium In addition he 
bad normal blood Ijiiiph and nene suppf) for (he new 
thumb which could be preserx ed He also had the nomul 
specialized sense organs of the sLin of the hand which con 
\e> impressions of stereognosis in a refined way For 
attachment to the transplanted member were all five mus 
clesof the thenar eminence with their normal nerve supply 
the long flexor tendon of the thumb and the three extensor 
tendons also the four tendons of the index finger Thus 
eight tendons and fi\ e thenar muKles which were already 
balanced were more than ample for stability and strength 
and most of them were already educated (or use in thumb 
function 

Operalion April 10, 1929 Skin flaps were so 
constructed that a flap from the dorsum of the 
hand was utilized to close m the raw' surface of 
the newly constructed thumb Another flap from 
the palm was made to cross the bottom of the 


cleft between the new thumb and the hand so as 
to miintiin the depth of the cleft 
The old scars m the hind were excised The 
two tender neuromata of the nerves to the anipu 
nted thumb and the two to the amputated index 
finger were dissected out and cut of! after the 
mam trunks had been ligated and injected with 
alcohol to prevent reformation of neuromata 
The remains of the index ra\ which consisted 
of half the proximal phalanx, the two flexor and 
extensor tendons, nerves, and blood vessels and 
the metacarpal were transplanted eit masse to the 
position of a thumb, ample blood supplj being 
left m the posterior and anterior pedicles The 
proximal end of the second metacarpal was dis 
articulated from the carpus and transplanted to 
the trapezium to form the new joint With it 
was taken the lower 3 inches of the tendon of the 
extensor carpi radialis longus, and this was passed 
through drill holes in the trapezium and meta 
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carpal so as to encircle the joint and to stabilise 
jt against dislocating The upper or muscle end 
of this same tendon was fastened m the forearm 
to the extensor carpi radiahs brevis tendon for 
added strength of extension of the hand The 
surface of the second metacarpal is well adapted 
to rest on the saddle of the trapezium and in the 
correct rotation for opposition 

The original three extensor tendons of the 
thumb were united to tbeir respective sides at the 
base of the transplanted metacarpal bj passing 
the sutures through a drill hole in this bone 
Good osteoperiosteal and tendon contact was 
established The original flexor tendon of the 
thumb was dissected out and united to the two 
flexor tendons of the index finger so as to give 
added strength of flexion to the new thumb 

In the transplantation of the index finger the 
volar digital nerve to the second interdigital cleft 
\ as slit longitudinan> up to the base of the palm, 
so that sensation would be preserved both on the 
radial side of the long finger and the ulnar side of 
the index finger The fork of the volar arterj to 
this deft was cut and ligated on the long finger 
side to give richer blood supplj to the neu 
thumb The posterior interosseous muscles in the 
first and second deft were preserved with their 
same attachments and the anterior interosseous 
muscle in the second deft was also preserved with 
Us attachment All the small thenar muscles 
were dissected out and attached to the metacarpal 
of the new thumb 

The new thumb was completely enclosed in 
skm by the flaps from the dorsum and palm of 
the hand Eventuall) there was a denuded area 
about i inch wide and 5>^ inches long running 
obliquely across the dorsum of the hand through 
the newly constructed cleft and around across the 
palm This was filled in with a whole thickness 
Wolfe graft taken from the skin of the abdomen 
Rubber sponge pressure was used in the dressing 

Result The action of the wnst and retnaining three 
fingers is normal The nefflj constructed thumb has move 
ment. It can touch the {all length of the long finger and 
the base and tip of the nng finger It can spread i>5 rnches 
from the base of the long finger and makes possible an 
open gta«p It has the abfiity to oppose the oOier fingers, 
in that patient can place the thumb in a position forward 
from the hand m grasping It adducts to the center line 
of the long finger 

The thumb has tvio movable and stable joints, a metacar 
potrapezial and a distal joint The latter nhicb formerb 
was the pronmal joint of the index finger, has as degrees 
of motion and is m a functionating position The thumb 
IS etceedingly strong m aU its movements as it has the 
combined strength of the index finger and thumb, thus 
having eight functionating tendons instead of the nonnal 
four It IS also controlled m Us movements by the thenar 
muscles attached to Us metacarpal arid functioning 


A feature of great importance is that the nen thumb has 
natural sensation and vascularity, as the nerves and blood 
vessels have been transplanted with it Uuh the faculty 
of stereognosis U is most valuable to the patient in his 
work The band is tovered wnth good skin throughout, is 
free from deforming cicatrices, and is painless Patient is 
now again able to pursue his trade of carpentry 

A brief reviet. of the methods that have been 
used m reconstructing thumbs follows 
In cases in which the metacarpal remains, a 
deep cleft has been established between the thumb 
and the second metacarpal — phalangization— 
(Hugmerm 1852, Verrall, Arana, Perthes) The 
metacarpal, but not the carpal origin of the two 
adductor muscles of the thenar eminence, must 
be detached and the fining of the cleft is made fay 
swinging skm flaps into it, or by supplying skm 
from elsewhere as practiced by Thiersch and 
Wolfe or bv supplying pedicle grafts The cleft 
has been further widened by removing the second 
metacarpal (Perthes, m a girl who lost five digits) 
The index or long fingers together with a part 
or the whole of the metacarpal have been trans 
planted to the stump of the metacarpal of the 
thumb or to the trapezium, but without con- 
servation of all nerves, tendons, and muscles 
(Perthes, Verrall, two cases m 1919, no joining of 
tendons or nerves, Dunlop, m 1023 used pedicle 
skin from abdomen for the cleft, Hugmer) 

The little finger fWierzcjewski) and the index 
finger have been rotated by means of osteotomy 
through the metacarpal into a position to oppose 
the thumb or the hand, or to oppose each other 
(Lauenstein, rS8o, Perthes) 

In cases of loss of index and long fingers the 
thumb has been made to approximate the little 
finger by altenng the direction of its metacarpal 
and deepening the cleft (Klapp, 1912, Lyle) 
Transplantations of new digits from a distance 
to substitute for a thumb have been made from 
the ring finger of the other hand and from the 
second toe (Nicoladoni, 1898, tendon function 
retained, Joyce, 1917, two cases from nng finger, 
vonEiseisberg, Krause, Kiimm, etc The method 
was condemned bv Moreston at the International 
Surgical Congress, New York, 1914) 

New thumbs have been made from pedicle 
skin grabs, tubular or not, from the abdomen 
and stiffened by a bone graft from the tibia, con- 
tacted to or driven into the carpus (Nicoladoni, 
i897,Sdiepelmann, Ritter, Payre, Albee, Pierce) 
In case of loss of the fingers, a digit or post for 
the thumb to w ork against has been reconstructed 
on the stump of the hand by the pedicle skm graft 
and bone graft method (Albee, igig, two cases, 
skin flap from shoulder with part of clavicle, flap 
from chest, and bone from tibia) 
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In total loss of the hand an offset tvas recon 
structed on the side of the radius which worked 
apainst the ulna b> the motion of promtion 
(Henrj, 1928) Also a cleft has been made be 
tween the radius and ulna so these units could 
work against each other h\ their own muscles in 
a pincher action like the mouth of a crocodile 
(Krukenberg) 
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CARCINOMA OF THE CERVIX 

A Stud\ of C\ses Treated at the Free Hospitvl for Women between 1875 and 1929 
MARSHALL K BARTLFTT, M I> , act GEORGC VAX S SMITH, M D , Boston 


T he object of this stud> was to determine 
the results of treatment of patients suffering 
from carcinoma of the uterine cervi\, corre- 
lating the type of treatment and the stage of the 
disease when seen A minimum of attention has 
been given to age, s>mptoms, and past and famil> 
histones These factors have been thoroughl> 
treated in previous papers and an anal> sis of these 
factors in thi^ series would add little to generally 
accepted statistics 

Between November, 1875, and January, 1929, 
673 cases of carcinoma of the cervix were seen in 
this hospital and in the private practices of 
William P Graves and Frank A Pemberton 
The division of this series into groups according 
to methods of treatment is shown in Table I 


TABLE I — CARCINOMA OF THE CERVIN 


Me(ho 4 of tre 4 tm«nt 
Radium alone 
Complete hysterectomy 
Complete hysterectomy followed b> radium 
Radium followed by complete hysterectomy 
Vacinal hysterectomy 
Palliative supravaginal hysterectomy 
Palliative supravaginal hysterectomy followed by' 
radium 

Radium followed by palliative supravaginal hys 
lerectomy 

Radical excision of cen ical stump 

Radium followed by radical excision of cervix 

Amputation of cervix 

Amputation of cervLx followed by radium 

Curette and cauterv 

No treatment 


Cases 

289 

114 

45 

»4 


4 



Total 


673 


In the subdivision shown in Table I, cases 
listed as “complete hysterectomy ” include both 
Wertheim hysterectomies and those described as 
simple complete hysterectomies A review of the 
operative descriptions in these cases seemed to 
make this distinction entirely artificial m many 
cases, and it w as finally discarded entirely 
For the purpose of classifying our results, pa- 
tients in this series have been divided into 7, 5, 
and 3 y ear groups The 7 y ear group includes all 
cases treated at least 7 years previous to this 
writing who are traceable 7 years or more, or 
until death Similarly, the 5 year group includes 
all cases treated before January, 1925, who can 
be traced at least 5 y ears The 3 y ear group com- 


prises cases treated previous to January, 1927, 
and traceable 3 j ears or more No gross statistics 
for the entire senes have been calculated, as fig- 
ures on a heterogeneous group treated by vanous 
types of procedure, both obsolete and modem, 
seem quite misleading 

The classification of the American College of 
Surgeons has been followed in grouping cases 
according to the stage of the disease 

A Disease limited to cervix 
B Disease involving cavity or vaginal wall, 

C Disease inv olv mg broad ligaments 
D Wide fixation Remote metastases 

1 Pnmajy case 

2 Recurrence in vTSgmal wall following panhysterectomy 

or radium for cancer, 

3 Recurrence deep m pelvis following panhysterectomy, 

4 Carcinoma of cervix following supracervical hysterec 

tomy for carcinoma of the cerv ix 

Radium, first used m this hospital in 1916, is> 
m the form of a salt, the bromide This is in 
glass capsules enclosed m silv er capsules o s milli- 
meter m thickness The usual dosage m carcinoma 
of the cerv ix is 2co or 225 milligrams for 24 hours 
The dosage has been varied from 100 to 225 milli- 
grams for from 2 to 36 hours More than 100 
milligrams have not been left in stiii for more 
than 30 hours 

The original method of application was to place 
part of the radium, usually 100 milligrams, into 
a rubber tube which was inserted into the cervical 
canal The remainder of the radium was applied 
to a silver dollar or a fifty cent piece through 
which a hole had previously been drilled to admit 
the passage of the rubber tube The disc was 
then covered with rubber dam, slipped over the 
rubber tube, and its radium brought into close 
contact with the diseased cervix This form of 
applicator is illustrated (Fig i) 

A more recent method of application is by use 
of the Smith applicators (Figs 2 and 3), which 
arc made entirely of brass 1 millimeter m thick- 
ness The tube is mounted on a flexible copper 
handle and fits into the cervical canal The pill- 
box, of either a dollar or fifty cent size, slips over 
the handle and comes to rest against the cervix 
The pmwheel applicator, in either its two or four 
winged form, is occasionally used to gam greater 
radiation to the parametria or vaginal fomices 
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Recently the enure applicator has been coated 
with paraffin before insertion into the patient, to 
eliminate secondary beta radiation from the brass 
containers 

In preparation for the application of radium, 
nhen there is an c^ccssnc amount of malifpiant 
tissue present, a curettage and cauterization is 
performed No hesitancy is felt at this hospital 
in undertaking this procedure, as careful anansis 
of cases nith and nithout curettage and cauten 
zation before radiation has failed to reveal any 
appreciable difference either m convalescence or 
in duration of Ufc after operation This is usually 
done from 10 days to 2 weeks before the applica 
tion of radium All curcttings are, of course, e\ 
amined microscopically to establish the diagnosis 
In cases in which there is no gross excess of ma 
ligant tissue, previous curettage and cautenziuon 
IS not done In these cases careful biopsv is 
always done at the time of radium application 

No family history was available on the 85 pn 
vate cases in this series Of the remaining 58S 
patients, 61, or 104 per cent, gave a family 
history of malignant disease 

Forty seven married patients and 25 single pa 
tients gave no history of pregnancy, a total of 
10 7 per cent of the entire senes An additional 
33, or 4 9 per cent, gave a history of abortions 
and miscarriages, but no full term pregnancy 

Previous supravaginal hysterectomy had been 
performed on 27 patients m this senes Eight of 
these cases are judged to have had caranoma of 
the cervix at the time hysterectomy was per 
formed Thus cancer was probably present in 


29 6 per cent of these cases at the previous opera 
tion Eleven of the above 27 patients were oper 
ated upon in this hospital Of these, one probably 
had cervical carcinoma at the time of operation 

To reduce this incidence of undetected early 
carcinoma, it is necessary to make a careful rou 
tine microscopic examination of all cervical curet 
tings and trachelorrhaphy specimens TTus is 
done at this hospital and 16 cases of early un 
suspected cervical cancer have been detected 
These patients were all treated with radium, with 
one exception All but 2 of them are alive and 
well, the postradiation interval varying from a 
few months to 10 years Of the two who are 
dead, one was a Class D case when she finally 
rcceivcil radium 4 years after the original trache 
lorrhaphv specimen was removed She survavcil 
radiation 2 months The other received radium 
I year and 2 months after biopsy, was classified 
as Group B at that time, and survived only 4 
months One case had a complete hysterectomy 
and is well 10 years after operation 

Cautcnzaiion of the cervix, as done at this 
hospital, seems to be a fairlv sure prophylaxis 
against later carcinoma Approximately 1,700 
cervices were cauterized between 1914 and Janu 
ary, 1929 No one of these patients is knowm to 
have later developed carcinoma of the cervix A 
history of previous cauterization was obtained in 
only 1 of the 673 cases in this senes This one 
patient had had a cauterization done 5 months 
before complete hysterectomy for carcinoma of 
the cervix was performed Judging from the con 
diiion at operation, the malignancy was probably 
present at the time of the cauterization 

In 560 of the cases in this senes, the diagnosis 
of Caranoma was established microscopically 
The remaining 113 were clinically unmistakable 
Of these, 84 "ere seen previous to 190'*, when 
microscopic examination was not a routine pro 
cediire 

On microscopic examination, 494 were classified 
as squamous and 66 as adenocarcinoma, a ratio 
of 7 5 to r 

Pyometra was found as a complicating factor 
in ig cases In 17 of these cases, however, the 
condition was prc'^ent at the first operation, con 
stitutinga complication of the disease rather than 
of the treatment btenosis of the cervix, following 
radium treatment, w iih consequent pyometra was 
the condition found in the 2 other cases This 
was found at a second operation with application 
of radium for recurrence 3 and 9 months after 
the first radiation Of the 2S9 cases treated bv 
radium, onlv these 2, or o 69 per cent, developed 
pyometra 
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There were 26 operative deaths m this senes, 
as shown in Table II 


TABLE V — COMPLETE HYSTERECTOMY 
FOLLOWED BY RADIUM 


TABLE II — OPERATIVE DEYTHS 


Operation 

Curettage and cauterization 
Amputation of cervix 
Radical excision of cervical stump 
Complete hysterectomy 
I Before 1902 

j IQ02-19J9 

j Total 


Total Deaths Per cent 

tii 5 41 

* 4 3 

4 1 *5 0 

14 9 64 3 

»5S 10 6 s 

169 19 11 a 


The figure of ii 2 per cent for operative mor- 
tality for abdominal hjsterectomy m this senes 
IS considerably lower than that gi\en by Lane- 
Claypon, m a review of the existing literature on 
this subject, published in 1927 She found the 
total operative mortalitv 17 3 per cent for this 
operation on 11,880 cases 


RESULTS 

Radium alone The results of treatment of 
carcinoma of the cervix by radium alone are 
shown in Table III The cases are divided into 
3, 5, and 7 year groups as described above 


TABLE III — RADIUM ALONE 


Group 
Traceahle 7 years 
7 year SumvaU 
Survival per cent 



Toul 


Group 

Traceable 7 years 
7 year Survivals 
Survival per cent 

Iteceable 5 years 

t year Survivals 
umval percent 

Tractable 3 years 
3 year Survivals 
Swvival percent 

Traceable 0-3 years 
Survivab 
Survival per cent 



Radttim folloucd by complete hysterectomy Ten 
cases were treated by this method, all more than 
7 years previous to January, 1929 Six of these 
died less than 3 years after operation Of these, 
5 were Class C and the other Class D at the time 
of operation Tw o Class A cases and one Class C 
patient survived the 3 year interval, 30 per cent 
One Class A and one Class C case survived 5 
years, 20 per cent One case when last heard from 
was living, less than 3 years after operation 
Gross figures for complete hysterectomy and ra- 
dium Combining the four preceding groups into 
one to give the results in cases treated by radium 
or complete hysterectomy, we obtain the figures 
shown in Table VI 


Trace&ble s yean 
S year Survivals 
Survival per cent 


Traceable 3 years 
3 year SurvivaU. 
Survival pet cent 


18 IS too Sz *15 

t6 p *3 6 S4 

88 9 60 *3 7 3 *S * 


Traceable ©-3 years IS 

Survivals 15 

Survival percent le© 


Complete hysterectomy The results of cases 
treated by complete hysterectomy are shown m 
Table IV 


TABLE IV — COYLPLETE HYSTERECTOMY 


TABLE V I — RADIUM OR HYSTERECTOMY 
OR BOTH 


Group Total 

Traceable 7 years 208 

7 year Survivals 30 

^rvival percent 14 4 


Traceable $ yean *79 
$ year Survivals 60 
Survival percent at s 


Traceable 3 years 366 

3 year Survivals IJI 

Survival per cent 33 i 


Traceable 0-3 years 73 
SumvaU 53 
Survival percent 7* 6 


Group 

A 

Class 

B 

C 

D 

Total 

RADIUM VERSUS HYSTERECTOMY 

Traceable 7 years 

7 year Survivals 

Survival percent 

aS 

16 

4 

V 

13 

80 

18 

It IS generally conceded that in any but very 

57 1 

0 

2 9 

7 7 

2* 5 

early cases of carcinoma of the cervix radium is 

Traceable s years 

35 


36 

14 

80 

preferable to surgical excision as a method of 

5 year Survivals 

Survival per cent 

r6 

74 3 

- 

5 6 

7 I 

32 6 

treatment The operati\ e mortality must alway s 
be kept in mind in comparing these two groups 

Traceable 3 years 

3 year Survivals 

Survival per cent 

46 

J 

37 

3 

>4 

X03 

47 

As shoivn, the operati\e deaths associated with 
complete hysterectomy in this senes were ii 2 

89*1 

t 6 7 

8 I 

14 3 

45 6 

^aceable 0-3 years 

5 

0 

5 

© 

to 

per cent Excluding cases previous to 1902, the 

Survival per cent 

5 




5 

SO 

operative mortality was 6 5 per cent for this 
operation 

Radium for carcinoma of the cerMX m this 

Complete hysterectomy folloued by radium 

The 

results of cases treated by this method are shown 
m Table V 

hospital IS practically always applied under ether 
anaesthesia In this senes 289 cases w ere treated 
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b> radium alone Not one operative death oc- 
curred m this group 

In view of the foregoing it is interesting to 
tabulate once more the comparative results of 
radium and complete h> stereclom> These figures 
include operative deaths 


TABLE VII — RADIUM \ND COMPLETE 
II\STIRECTOM\ 

Cnmpkie 

Croup Ralium my 

Tciceable 7 years «i So 

Survival p ‘ ‘ ‘ * 

Traceal k ; 


It IS interesting to compare these figures with 
those giv en bv Lane ClavTion for 5 v ear surv iv als 
In her analjsis patients djing of causes other 
than cancer are deducted from the senes In 
computing our figures we have considered all 
deaths as due to carcinoma 
Lane Claj-pon gives i8 3 per cent $ vear sur 
vivalsof patients treated bv abdominal h>stcrcc 
tQm> as compared with 32 6 per cent m this 
senes She found 23 per cent 5 >car survivals 
after radiation In this series 11 9 per cent passed 
the 5 >car interval after radium treatment Of 
the cases of carcinoma of the cerv is treated at the 
Ma>o Clinic, b> radium and\ ra>,lK;tttccn 1915 
and 1924, 2^ ts per cent survived the 5 \car 
interval Selecting from the above group the 
earl> , or Class A cases and tabulating them, the 
companson shown in Table Vlll is obiamc<l 


TVBLE vni —(LVSS \ rVRLV C\SFS 


The question of late recurrences after radium 
treatment or hjsterectomv is an interesting one 
It IS generall> thought that late recurrence is 
more prone to occur following radium than after 
complete h> sterectom> One cvplanation offered 
IS that the so called late recurrence after radium 
IS not a recurrence of the original cancer but a 
new neoplasm, a result ofthe radiation 
Here again, the results of this analysis seem at 
variance with the usual concepts Tifty twoClasa 
A cases had complete hysterectomies Of these, 
35 were traceable for 5 years and 28 for 7 years 
01 longer Four known late recurrences were 


found The postoperative intervals were 5, 3, g, 
and ti years in these 4 cases Of the 33 Class 
A caves treated bv radium, 5 were traceable for 5 
years but only 2 for 7 or more years None of 
these cases has developed recurrence as yet 
Vapnal hysterectomy for carcinoma of the cerv is 
has not been done m this hospital since 1900 
there were ii traceable cases in this group Nine 
patients died 8 months or less after operation, 2 
being operative deaths Two were living with 
recurrence 4 and 7 months after operation, while 
one, a Class A ca«c, was living and well it vears 
and 5 months after operation 
PaUtaltte supra-ov^cil h\stere(lom\ The pal 
liativc supravaginal hystcrcctomv was performed 
in -» Class D cases One survivcil 2 years and % 
months and the other died 4 y cars after operation 
Palliatire ji/^rtinicina/ /nsterechms aud radium 
Palliative supravaginal hvstercctomv followed by 
radium wa5 the treatment of 2 cases One died 
It months after operation and the other wasliv 
ing w all recurrence 2 \ ears after operation These 
cases were both gradc<l as Class C at operation 
1 his same combination of treatment m reverse 
order, was used on one Ch«s C patient She died 

1 vear, s months after operation 

hadieal excision of the cervical slump (or car 
emoma of the ccrvia after supravaginal hv«ter 
cctomy was performed on six cases One is 
uniraccablc One, Clvvs 4 1), dietl $ months after 
operation Radium w as combined w ith the surgi 
cal procedure in these s ca*cs The 4 others were 
Class 4 A ihere was one operative death One 
dicil I vear, 3 months after ojicralion, and the 

2 others arc well 3 vears, 6 months, and 5 years, 
6 months after operation 

fcrrir FiveClass \paticnts 
rcccucil this form of treatment, all previous to 
1910 1 luce died 13, 19, and 27 vean. after opera 
lion resjicctivth Two are living -4 and 41 
vears after ojwntion 

Of the 2 Class B cases so treated, t dic<l i vear, 
2 months, and 1 is living 22 years after ojicration 
Biopsy had been performed on these cases with 
long survival intervals 

Ihcrc were 12 Class C patients treated bv this 
methoti Three are untraccable Ihcrc was 1 
operative death lour died from 7 months to 
2 years, ii months after ojicration lour were 
living when last traced, the longest period after 
operation being 1 year, 3 months 

Iwo Class 1) patients were treated One is 
untraccable and the other died i vtar, 6 months 
after ojicration 

Amputation of the cemt foUoxied by radium was 
the procedure in 2 cases One patient. Class A, 
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A AtETHOD FOR THE PRE-OFER^nVE DETERT^IINATION OF THE 
BEST FUNCTIONAL POSIllON FOR AN ANKYLOSED HIP 

A I‘ri IIMIN VR\ Rlport^ 

MTKIDO \l>\\|s \1 I) Siok\Nr WASinNCTOV 


A CAREFUL stud> of all cases of umhitnl 
ankylosis of the hip that have been trcitcd 
m the Shnners’ Hospital for Crippled Clul 
dren, has led to the conclusion that the best June 
tional position for an ankjlosed hip m a child is 
one of 20 to 25 degrees flexion, less than 18 degrees 
abduction, and slight external rotation of the 
extremity 

In a discussion of the operative procedures for 
stabilizing the hip, the question of position is 
usually dismissed with the statement that the 
extremit> should be placed in a position of flexion 
and abduction, the degree ot abduction being 
governed by the amount of shortening Little 
emphasis is placed upon the exact degree of flexion 
and abduction that should be present In cases I 
have had an opportumt} to observe, there is a 
definite position for each individual which would 
give the best functional result and a few degrees 
variation m any direction ma> be of extreme im- 
portance 

It is the object of this paper to present a simple 
method w hereby the operator maj , before opera- 
tion, determine the best position for the individual 
case under consideration The subject is best de 
scribed by separating it into the natural sub- 
divisions of flexion, abduction, rotation, and ap 
parent shortening 

FLEXION 

The above statement that 20 to 25 degrees 
flexion offers the best functional result will prob- 
ably meet with some disapproval, since it is less 
than the figures usually given The cases that I 
have observed were all children under 17 years of 
age, who were leading an active life and were 
spending the usual amount of time m school 
Those with 20 to 25 degrees flexion, provided the 
angle of abduction was correct, were able to walk 
with very little limp and could assume a very 
satisfactory sitting position (Fig 6) There wras 
not a Single patient who complained of pam in the 
back after sitting Most of these children could 
climb stairs in the normal manner, by giving a 
little jump when stepping up with the foot on the 
involved side The only handicap that was gen- 
erally experienced, was an inability to lace the 
shoe 


In those patients in which the degree of flexion 
was more than 25 degrees, a limp and lordosis 
became noticeable and m some there was a com 
plaint of pain m the lumbar spine after walking 

In 1888 K.ingsle> described a method for deter- 
mining the degree of flexion dcformit> of a hip 
which I have found to be more accurate and con 
vement than the use of a goniometer He located 
a point on the lateral side of the extremit> which 
was 24 inches from the trochanter (line A B, Fig 
r) and with the lumbar spine flat and the knee 
extended, he measured the distance of this point 
Stonx the table (hue B C) B> tefemwg toTablel, 
one readilj finds the angle of flexion that corre 
spends to this measurement A few of theiC meas 
urements can be easilj, memorized so that it is 
not alwa>s necessarj to have the table available 

ABDUenON 

The fact that abduction of a hip will decrease 
the apparent shortening of the lower extremity 
and that adduction will increase the apparent 
shortening is well understood It is therefore 
evident that the degree of abduction must be gov- 
erned solel> b> the amount of real shortening 
present 

The patients I have observed who have had the 
proper amount of flexion and an abduction of 18 
degrees or less, walk with a verv satisfactory gait 
when provided with a lift under the extremity 
that IS one half inch less than the apparent short- 
ening present In ca&es with the angle of abduc- 
tion more than 18 degrees the compensatory 
scoliosis becomes very noticeable and the patient 
walks with the feet wide apart 

In 1888 Lovett published a method bv which 
the degree of abduction or adduction of a hip 
could be determined if the difference between the 
real and apparent shortening and the width of 
the pelvis were known I have found this method 
exceedingly useful and while the results check 
very closely with measurements taken with a 
goniometer, upon repeated examination they arc 
more constant When Ixjvett’s table (Table II) 
IS to be consulted, the measurements should be 
taken when the patient is lying on his back, with 
the head, chest, umbilicus, and feet in alignment 
and with the feet not more than 2 inches apart 


•From Shruiers HospiUl for Crippled ChJ'Ireaatid DeputmeotofSurgwy Wailiingioa University Medical School St Louis Missouri 
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Fir I Authors modification of KinRstey’> method of 
measuring a patient in order to determine the degree of 
fleTion of an ank>loscd hip 


TABLE I — FOR ESTIMATING THF DECREE OF 
FLEXION 
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If the feet are separated the apparent shortening 
IS altered 

I ha\e elected to measure from the umbilicus 
and anterior supenor spine to the sole of the foot 
rather than to the internal malleolus This point 
IS selected on account of the marked diflerence in 
measurements from the internal malleolus to the 
sole of the foot on the two sides in cases in xvhich 
there is considerable atrophj of the invoKed et 
Iremitj ^\hen the apparent shortening exceeds 
the real shortening, the extremit> is adducted and 
if the real shortening exceeds the apparent short 
ening it is abducted 

Loxett’s method for determining abduction or 
adduction cannot be used w ith the same accurac> 
in cases m which there is a marked knock knee 
associated with an adducted hip This condition 
IS frequentl> seen, for in cases in which the hip is 
markedly adducted, a knock knee is often a com 
pensatory development This deformil> permits 
a lowering of the anterior superior spine which in 
turn results in a decrease in the apparent short 
ening Therefore, the degree of adduction as 
determined b> this table is less than that which 
actuallj exists 

I have attempted to measure accuratel} the 
angle of abduction or adduction of a hip on \ ra> 
plates (Fig 8), b) drawing one line across the 
plate passing through the lowest points of the 
sacro iliac joints and a second line supenmposed 
on the femur and measuring the angle at which 
these lines cross with a protractor The results 
obtained in this manner correspond verj close!) 
with those obtained by Lovett’s method provided 
considerable care is taken at the time these plates 
are taken The patient must be placed on the 
X-ray table with the pelvis level in both planes 
This may be accomplished by elevating the ex 
tremity of the involv ed side to compensate for the 
amount of flexion present The X ray tube must 
be focused over the involved hip If these pre- 
cautions are not carried out, the angle of flexion 
that is present will result in an X ray m which the 


amount of abduction wall appear as increased 
TheX n> , however, offers a vailuablc method for 
checking the other measurements 

ROTATION 

The question of rotation offers little difllcult) 
It will suflice to say that the best position is one 
of slight external rotation Internal rotation 
should be avoided 

\PPVRFST SJIORTESISC 

Referring again to Lovett’s table (Table II) it 
IS apparent that m addition to the angle of abduc 
tion, the width of the pelvas is an important factor 
to consider For example, lo degrees abduction, 
when the pelvas measures inches, wall com 
pensate for inches shortening The same 
degree of abduction, with a pelvas measuring 13 
inches, will compensate for inches, a difference 
of inch Therefore, as the pelvas increases in 
width the apparent shortening will decrease, pro- 
vided of course, the two extremities show the 
same rate of grow th and it is reasonable to assume 
m these cases that, since only the upper femoral 
epiphysis is involved, the rate of growth of the 
two extremities would be pncticallj the same 
This IS a point that deserves consideration, for 
cases in which there is an ankjlosed hip m such a 
position as to result m some apparent lengthening, 
usually present a very awkward gait 

author’s method 

Since Abbott has developed an operation for 
lengthening the lower c.xtremity, two methods of 
compensating for shortening due to involvement 
of the hip joint arc now available, first, fixation of 
the hip m a position of abduction, and, second, 
lengthening of the extremity Therefore, it now 
becomes essential that the operator be able to 
determine with a fair degree of accuracy, before 
treatment is instituted, which of these methods, 
or if a combination of the tw 0, is to be used 




Fjg 3 V W D 146 Tuberculosis o( the left hip a«th i 
severe fle'won deformity 

Fig 3 Front view of same patient as m Figure 3 The 
anterior superior spines are marked Note the marked 
adduction of the left hip and shortening of the left leg 
Figs 4 and 5 Front and side views of same patient as in 


1 -cures 3 and 3 after arihmdesjs of left hip in a poMtion of 
patieM »ho hns 


When Lovett published his table it was with the 
idea of providing a means by which the amount of 
abduction or adduction present could be accu 
rately and easily determined By a rev erse proc- 
ess we have used his figures to determine the best 
functional position to place a lower extremity 
following operations for stabilization of the hip or 
operations for correcting a pre-existing deformity 
The first step is to determine the exact amount 
of real shortening, by measuring the two extrem- 
ities from the anterior superior spines to the sole 
of the feet When taking these measurements, it is 
essential that the two extremities be placed m the 
same position regarding flexion and adduction or 
abduction Since an extremity will measure 
slightly longer when m a position of adduction 
than when abducted, it is evident that the real 
shortening cannot be found unless the two extrem- 
ities are measured under like conditions If, for 
example, it has been found that the real shorten- 
ing IS 2 inches and it is desired to place the extrem- 
ity in such a position as to result in an apparent 
shortening of yi inch, the difference of \)n mches 
must be gamed by abduction By referring to 
Lovett’s table (Table II) the angle is found to 
vary with the width of the pelvis If the distance 
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solid bon> ank> losis of the hip folloit ing arthritis 
or those who have had tuberculosis of the hip 
which was treated first b> obtaining a solid ank> 
losis m wide abduction according (0 the method 
described b> Abbott and Tischcr in their article 
entitled "Arthrodesis of the Hip” to be pub 
hshed and then later correcting this deformit} 
bj an osteotom> through the upper end of the 
femur and the gradual bending of the callus about 
14 dajs after operation The final position, as 
determined before operation, was obtained with 
the aid of a goniometer and held with a well 
fitting double spica until union was complete 
The results have been \er> gratifying and the 
final position obtained has varied onij 2 or 3 
degrees from the position as determined before 
operation 

Sufficient time has not elapsed to draw anj con 
elusions from those cases of tuberculosis that vverc 
treated b> extra articular arthrodesis and placed 
m the correct position at the time of operation 
Since there is a tendencj for these cases to shift 
into adduction and flexion, it maj be desirable 
slightl> to overcorrect them at the time of opera 
tion In any event, it is desirable that the r^ra 
tor have m mind, before operation, the position 
which would offer the best functional result 

The following single report is sufficient to serve 
as an example All \ ray pictures and photo 
graphs accompanying this article were taken from 
this case, which was selected because a position 
of 17 degrees abduction was obtained, 18 degrees 



I JR R \ rv> of ca'e shown m 1 ipne 7 afltt anhrodcsii 
of left hip and bcmlins osteotomy of Ihe femur Hate 
shows the extremity in a portion of irdecrecs abduction 
which corresjiomls nilh Ine pS>-siMl findinR 

being considered ns the maximum that is com 
patiblewithisatishcior) gait 

\ \\ J> ijfi l>oy aetti ijvears riticnt was admitted 
lolheShnners Jro«piial for Crippled Children ‘'fpiembcr 
6 1017 because of a mvrkeil hexion ami adduclion tie 
lormii) of the left hip associated with shorlemngof the left 
lower extremity The onset of hix illness was at 4'f jrars 
of acc when a limp «as noticed Miout a }ear later he 
becan to hate an eleiation of temperature and complained 
of nain referred to the left hip In a short time he was un 
aide to wall A large abscess de\ eloped and was drained 
\ dixchafKinc sinus remained for several months Treat 
ment has consisted of the application of a plaster cast 
whKh was worn about 6 months followed a bra.ee 

hxaminatwn disclosed an undernourished boy who 
walkcil on the toes of the left fool and who had a marked 
lordosis of the Vombar 'pine (I ig a) There was apparent 
shortemns of the left leg of about 4 inches (Firs j and 3) 
Ihefefthip was flexed and adducted and there was passive 
TOQlwm ot a few degrees \ raj-s fViR 7I showw that 
there had been a destructive process involving the left hip 
and that there was almost a complete absence of the head 
and neck of the femur The left hip was in a position of 
adduction 

Clinicaland \ nj diagnosis lubcrcutosisof the left hip 

First offralion September is roi; a Stemmann pm 
wasdnlled through the lower end of the left femur and the 
flexors of the hip that have their origin from the anterior 
superior spine were divided subcutaneousl> Heavy tne 
tioR was applied to the Stemmann pin for a pencil of 8 
weeks StactuiR in the line of det<jcmil> the position of 
the hip was gradually changed until a position of 5 degrees 
abduction and js degrees flexion was obtained 

Second opcrulioii November j8 i«>>7 the left hip was 
exposed through the usual Smith Peterson incision A 
small spicule of bone representing the neck of the femur 
was removed the acetabulum was cleaned out and the 
upper end of the femur roughened Hy placing the cxlrem 
ity jn wide abduct on and slight hyperextcnsion the upper 
end of the femur could be pheed in the acetabulum thereby 
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the bactenology of ^\ound infections, the 
proper study of which necessitated some 
I now ledge of the experimental method Safe* 
guarded by the newly perfected operative 
technique, surgeons toward the end of the 
centurj found themselves, under the taat 
leadership of Billroth, suddenly transformed 
into “internists,” and the disorders of the ali- 
mentary canal became the particular object 
of attention Though isolated individuals like 
Hunter had done so long before, surgeons as 
a class for the first time had begun to think 
in terms of function rather than of morphol- 
ogy, a sinking contemporary example of this 
being furnished by the contributions to our 
knowledge of the disorders of the thjroid 
gland by Kocher and Horsley and Halsted 

Thus, broadlj speaking, each generation 
has its investigative fashions w hich run more 
or less in the groo\es of least resistance or 
greater promise And just now it seems not 
improbable that the next twent> >ears will 
see a further concentration on the nutritional 
and endocnnological maladies which will ne- 
cessitate a greater attention to bioph>sics and 
chemistry 

There have been of course discernible in- 
fluences other than new knowledge that ha\e 
had something to do with these changes of 
fashion One thing that undoubtedl) played 
a part in the withdrawal both by physicians 
and surgeons from active participation m 
pathology was the fact that at the opening of 
the present century this subject had become 
m our several schools and hospitals a highlj 
specialized one covered by full-time and thor- 
oughly trained appointees In consequence, the 
clinician was no longer obliged and seldom en- 
couraged to make his ow n autopsies, or ev en to 
study his surgical specimens upon which, in- 
deed, the introduction of new and unfamiliar 
methods served to render him no longer capa- 
ble of passing independent judgment Be- 


cause of this, though our opportunities to 
contribute to morbid anatomj are unparal- 
leled, most surgeons have acquired a lament- 
able inferiority complex when brought face 
to face with a pathological problem 
With this preamble and its reference to the 
regrettable lapse, first of the surgeon’s active 
interest m normal anatomy, and then in its 
turn of his waning flair for morbid anatomy 
and bacteriology, I wish to emphasize the 
opportunities for the advancement of knowl- 
edge that still lie before him m these fields, if 
he will put his mind to it and give the neces- 
sary time The professional pathologist has 
far more to occupy his attention than he can 
possibly cover and is only too glad to share 
with his colleagues of the bedside and operat- 
ing table the matenal that principally interests 
them I speak feelingly m this matter because 
the basis of mv address is nothing more than 
an old-time surgico-pathological study 
It is a study, moreover, which could not 
have been made had it not been for the gen- 
erosity of my pathological confreres m years 
gone by at the Johns Hopkins Hospital and 
more recently at the Bngham Hospital m per- 
mitting me to control the postmortem exami- 
nations on my own patients and m allowing 
me to retain the tissues Not only has this 
been highly profitable from the standpoint of 
correcting diagnostic and technical errors, but 
as the specimens accumulated, the collection 
has made possible the subsequent group-study 
of problems which otherwise could scarcely 
have been attacked The life history of a 
given pathological lesion can be determined 
only by long experience, it does not hang 
solely on the impression gamed by a look 
through the microscope Only when taken in 
conjunction with the character of the opera- 
tion performed and with the survival period 
in a long senes of cases does prognosis become 
determined 
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Slowly and laboriously the surgical treat 
ment of brain tumors has begun to emerge 
from the discouragements and uncertainties 
of earlier days The more dreaded of the im 
mediate complications following intervention 
that so harrowed our predecessors have been 
largel> eliminated by improv emonts m opera 
ti\e technique, more exact methods of locah 
zation have made exploratory operations far 
less haphazard than they once were, regions 
formerly regarded as hopelcsslv inaccessible 
are now unhesitatingly laid bare, tumors of 
sorts that a few years ago were thought to be 
inoperable are now attacked w ith a reasonable 
degree of confidence What is more, the gen- 
eral practitioner is on the alert for these 
lesions so that they come under observation 
m stages increasingly favorable for treatment, 
and what is no less important, patients no 
longer regard an intracranial operation as one 
to be particularly dreaded 
All this IS m marked contrast to the days 
some of us v iv idly remember w hen these oper- 
ations w ere rarely undertaken except as a last 
resort, when cerebrospinal fistulx and fungat 


mg wounds were common sequels of interven- 
tion, when such simple procedures as tapping 
of the ventricles were looked upon as hazard 
ous, when tuberculoma and gumna were sup 
posed to be the more common types of tumor, 
and when the majority of patients were m the 
stage of approaching blindness, for the oph 
thalmoscopc was not yet part of the practi 
tioner’s armamentarium 
When one contrasts those well remembered 
days with the present, the labor surely has 
not been in vam Could one of the pioneers 
of intracranial surgery of the past generation 
see a meningioma dislodged from beneath the 
optic chiasm m a conscious and co-operative 
patient with immcdiatcK demonstrable im 
provement m vision, or in another, a tumor 
dcclncally dissected out from the cavity of 
the third vcnlnck, he would certainly look on 
in amazement And no less certainly would 
the neurological surgeon of today have reason 
for amazement could he foresee the nov el pro 
ccrlurcs which those of the next generation 
will unquestionably come to develop, for wc 
are only at the beginning 
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bringing fresh bone surfaces m direct contact and under 
slight pressure The n ound was closed and a double plaster 
spica was apnlied to hold the left kg in the position just 
described Plaster hoation was mamtamed until the neat 
operation 

Third optration April 2, tgaS throuth a short incision 
oterihe lateral side of the upper end of the left femu', the 
femur was eaposeil and divided subperiosteal!) b) a trans 
\er'c osteotom), at a point about 2 inches from the «l um 
After the wound was closed, patient was placed in the 
bivaUed planter spica that had i^en worn be'orc operation 

On the eighteenth postopetauve da>, this plasiet \nv« 
remoicd and both lower eatrcmities were p'aced in trac 
twn The position of the left leg was gradually changed m 
order to correct the eatreme degree ot abduction 

Dunng this process of bending the n„hi hip was placed 
in the same position as the left and the following nwasure 
ments were recorded width of peKis between anterior 
superior spines inches, anterior superior spine to sole 
of foot, left 31 1^ inches, hght incheo As there was a 
real shortening of 3 inches, it was decided to coinp^n<ate 
for 2>4 inches b> abducting the hip so that there would be 
a remaining apparent shortening of a* inch B> referring 
to Lovett’s table it was found that the degree of abduction 
desired would be 15 degrees hen this amount of abduc 
tion and 25 degrees flexion with slight external rotatun was 
obtained, fetation was maintained by a double 'piia until 
union was complete 


february 6 1029 This patient returned to the dime 
walking with only a slight limp and was able to assume a 
good suing position (I igs 4, 5 6, and There was no 
pain or discomfort m the back The measurements were as 
follows width of pelvis $’2 inches, anterior superior spine 
to ‘ole of foot n„ht 36* », left ssH mches, umbilicus to 
sole of foot ruht 38, left }7h inches When the lumbar 
spint was fiat a point on the leg 24 inrhts from the tro 
chanter was 0 inches from the table 'Hiese measarcraents 
show a real shortening of 3 inches and an apparent short 
ening of 'i inch According to the Lovett and Kingsle) 
tables the hip was in a position of <7 deuees abduction, 
and 2 degrees flexion w Inch was practicall) the position 
that had previously been determine as idea! for this case 

1 he functional result was etcellent 

RlhLRFNCES 

r Abbott L C The operative lengthening of the tibia 
ard fibula J bore and Joint burg, 1927, ix, 128 

2 AoDOtr.L C andCRECO C H Operatn e lengthen 

ing of femur J South if Ass, 1928 xxi, 823 

3 Kisrstcs G L A method of deierrtumng the angle of 

flcTion of the diseased leg in hip disease Boston 
M &. S J rS88 exit 6 

4 Lcivltt R A\ a method of catimating adduction and 

abduction of the leg m hip disease Bo-ton M &. S 
J i883 cxvin, 240-243 
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[Tbe Journal hubcen permitted to use in these columns 
the (ollowiiiE paracrapha with which Dr Cushini; prefaced 
his Arthur Dean Oeain Lecture published elsewhere in 
this number Eds | 

AT the meeting of the Association of 
Pathologists and Bacicnologists held 
^ ^ m CIe\eland in the Chnstmas rcccss 

of 1901, Dr G W Cnle and I fell into an 
ardent discussion one etcning over the re 
cording of blood pressure obscrtalions b> 
means of a home made apparatus which I 
had shortly before seen put to use in Ri\a 
Rood’s clinic at the Ospidale de S Mattco m 
PaMa We happened to be m car shot of Pro 
fessor W T Councilman who exclaimed “Is 
this what >ou >oung mtn call surgerj nowa 
days’” And on our admission that it had 
seemingly little to do with pathological anat 
omy at least, he went on to say that he had 
3ust been made President of the newly rcor 
ganized Boston Medical Society, and would 
w e come and \ entilate ourselves on the matter 
at some scheduled meeting’ 

To this we consented and a year later, on 
January 19, 1903, to be precise, Dr Cnle 
dealt with changes in blood pressure dunng 


experimental procedures while I ventured to 
advocate the routine plotting of the pressures 
during the course of operations m the clinic 
It went olT belter than w c could ha\ e expected 
and as an outcome of the meeting a local com 
mittcc of surgeons was appointed to look into 
our proposals and submit them to trial Their 
comprchensiv e Rcixirt* published afleray ear’s 
interval ended somewhat dubiously with this 
sentence “The adoption of blood pressure 
observations m surgical operations does not 
at present appear to be necessary as a routine 
measure ” 

Aware that the introduction of instruments 
of precision into the clinic had always met 
with temporary opposition, this mild rebuff 
was not entirely unexpected, and I find WTit 
ten at the end of the Report, a copy of which 
I still preserve thc«c lines from 0 W Holmes’ 
“Song of the Stethoscope” 

‘ Now such os hate ncnfanglid toss 
Began to look extremeb glum 

Tho said that raltUi were made for boys 
And vowcij that his ti< sing was all a hum ’ 

This storv has been told for the reason that 
It sets an approximate date when surgeons 
not only in this country but in other parts of 
the world had begun to show an awakening 
of interest in pathological physiology From 
being primarily descriptive anatomists, sur 
gconswith investigative tendencies during the 
generation let us say , of Sir James Paget, had 
been drawn away from the dissecting room 
under the attraction of what was calletl sur 
gical pathology This activity in the next 
generation, under the stimulus of Lister, was 
superseded by the overwhelming interest in 

>8ulkt■n^o I Divition of Surgery or the MtdicalSchoololUarvariJ 
UoiTcraity ReroriolKeiearchWork looj 1904. pp.i 41 
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MASTER SURGEONS OF AMERICA 


RAMON MAClAS 


A GREAT genius m the surgical world was Ramon Macias who was born 
on February 14, 1856 m the small and picturesque town of Villa de los 
Reyes de Salgado, iMichoacan In the same town and m the same house 
one of the most illustnous members of the Mexican clergy ^\as born — Dr Don 
Clemente Munguia, Archbishop of Michoacan 

Ramon Macias was the son of poor parents, Senor don Cayetano Macias and 
Senora dona Teodora Zepeda who were obliged to change their residence fre- 
quently to secure the necessities of life Ihe boy Ramon obtained his primary 
education in the schools of Los Reycs and Lerma He look a course in Latin m 
the Ecclesiastical school of Patzeuaro and then entered the historical college of 
han Nicolas de Hidalgo in Morelia to begin his preparatory and professional 
studies 

When he was x ery young he resolved to devote his life to the study of medicine 
because he felt that that was his true vocation He had to overcome great diffi- 
culties m order to continue his studies in the National School of Medicine He 
entered the Military Hospital as a candidate and on the completion of his course 
was given the rank of Major as a military physician and surgeon He served in 
the army of the Occident under General Manuel Gonzalez and was then com- 
missioned to study yellow fever m the states of Tabasco and Yucatan At this 
time he was a follower of the great surgeon, Dr Franasco Montes de Oca, whose 
memory is still honored as a surgeon and as organizer of the Medical Military 
Corps 

As a result of his brilliant work in a competitive evamination Macias n,as made 
an assistant professor of clinical surgery under Dr Rafael Lavista, a position which 
he held until the death of his chief, rrhom he succeeded, then becoming professor 
of surgery Dr Macias was especially fitted tor this position because ol his sur- 
gical skill and his extraordinarj gift of imparting to his students hi^s knowledge of 
the difficult art of surgery and of teaching them how to interpret the clinical signs 


and symptoms of patients *1. . , ^ 

He showed remarkable genius in making diagnoses even m the most difficult 
cases for rnstauce, before catheteriaation of the ureters w as know n and before the 
X-ray was of use in such cases, he diagnosed a ureteral calculus impacted at the 
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mouth of the ureter to the astonishment of the physicians of his time His diag 
nosis was confirmed ^\hcn the patient was operated on m Europe 

He in\ented \arious instruments for operations on the bladder and he was 
among the first to use tincture of iodine as a skin and internal disinfectant in some 
diseases of the circulator> and respiratory systems 

His method of performing prostntcclomv deserves special mention His 
technique was taught to Professor Albarran, of Pans, by one of Maefas’ pupils, 
Dr Reynaldo DefTis The name of Dr Regino Gonzale? also should be credited 
with Dr Macias in the working out of the technique for the prostate Together 
they operated on an old prostatic with complete obstruction They operated 
through a, perineal incision and canalizalcd the bladder During the operation it 
occurred to them that it might be possible to enucleate the prostate, the cause of 
the obstruction This they did and the patient was cured, and lived some years 
free of his disease They repeated the operation on various other patients and 
improved their original technique At this time Dr Deflis had planned a tnp 
abroad so thev took advantage of this opiiortunity , and had Dr Dcfiis explain 
the operation to some of the surgeons of Purope "Ihc operation was received 
with enthusiasm by \lbarran and Guyon and thence became used generally 
throughout the world Ihts operation alone should preserve the name of the 
illustrious surgeon, if there were no other reason for it 

Dr Macias was a man of the world with i vast general knowledge, acquired 
on his many voyages to Purope, where he filled the diplomatic post of assistant 
at the Mexican Legation in Pans, and m the United States He had an affable 
disposition was an interesting conversationalist, was alwavs rculv to do good, 
and was one of the most outstanding figures m scicntitic and social circles He 
also was alderman of the Capital and president of the Council of Health 

\s director of the Morelos Hospital for manv years he mtroduccvl many scicn- 
tilic improvements and matcnals into this old hospital, one of the v\ards of which 
still bears his name as a homage to liis memory hilc operating on a patient m 
this hospital he acquired an infection of the index finger of the left hand which in 
the course of time brought about an aneurism of the aorta ^\hcn he was driving 
home in his carnage one day the aneurism ruptured, causing immediate death 
The doctor failed to leave the carnage when lus home was reached and the driver 
discovered that the doctor was dead This occurred on September 19, 1916 
Death thus closed prematurely the life of this master, this man of science, 
this great hearted man who knew neither hate nor rancor He was mourned by 
his students, his patients, and his many fnends This life of labor which had 
yielded so many and such excellent fruits was ended without pam or bitterness, 
when perhaps the mind was busy pondering o\ cr some new operation, some new 
method of relieving pain Men like Dr Macias are an honor to their name, 
to their country, and to humanity UlisisValdis 
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THE SURGEON’S LIBRARY 


OLD MASTERPIECES IN SURGERY 

ALFRED RROWN, M D . FACS Omaha 


THE I BERS PAP\ RUS 

W HEN, in the middle of the last centur\, 
explorations in Egnit began to be earned 
out carefully, two famous documents, the 
Papy fits Smtth and the Papyrus Lbers, came to light at 
approximate!) the same time When or where the 
latter was found is not defmiteU known It was as 
early as 1864 in the possession of Mr Edwin Smith 
and was purchased by Air George Montz Ebers in 
1872 when he was m Luxor The document consists 
of a roll a little o\cr sixt) six feet in length and 
twelve inches wide It is made of sheets of pap>rus 
joined together and the pages thus formed are cov 
ered with hieratic writing \arjmg from twentv to 
twentyAhree lines to the page or division This 
writing is of a later date than the copv of the 
Pap\riis Smith, and Ebers judged that the manu 
script dated back to the period betw cen 1 553 and 1550 
n c That the manuscript is a copj or rather a col- 
lection of a senes of smaller old works is admitted 
by practically all experts in Eg> ptologj so the ex- 
act date of Its integral parts is not known 
Shortly after obtaining the papv rus Mr Ebers set 
to work to unroll it and get it read) for preservation 
and publication He was able to do this work so 
rapidly that the copy of the papv rus was soon ready 
to be made and in 1875 the two volumes containing 
the reproductions of the manuscript were published 
The reproductions are preceded in the first volume 
bv an introduction b\ Lbers and in the second b\ a 
Latin glossary of the hieratic terms which had been 
transposed into hierogl)T)hics bv Ludwig Stern In 
the introduction Ebers giv es examples of the \ anous 
types of hieratic characters according to their dates 
and in this way establishes the approximate date of 
the papyrus He also gives a complete summai) of 
the contents of the work No attempt at a full 
translation was made at this time and this publica- 
tion appeared under the title ‘ Pap) ros Ebtrs, Das 
hermetische Buch ueber die Artzneimittel der altcn 
Aeg)pter in bieratische Schrift Herausgegeben, mit 
Inhalts Angabe und Emleitung versehen von Georg 
Ebers Mit hierogl) phisch lateimschem Glossar von 
Ludwig Stern 2 Bde Leipzig, 1875 ” It was not 
until 1890 that the work was translated completel) 
and it then appeared translated into German by H 
Joachim under the title" Pap) ros Eber» Dasalteste 
Buch ueber Heilkundc Aus dem Aegjptischcn zum 
ersten male vollstandig uebersetzt Berlin, 1890” 


The title is of course faulty as jt is not the ‘'Oldest 
Book concerning Healing” but the contents of the 
Smith papyrus were known only in part m 1890 and 
the work had never been translated completely so 
Joachim’s title for his book was justified 

The Papyrus Ebers appears to be just the reverse 
of the Papyrus Smith In the latter there is only one 
case m which recourse to magic and the mystic is 
taken as a method of curing disease All the other 
cases are studied carefully and scientificallv with all 
reference to the supernatural left out, which would 
make it appear that the one case slipped m in 
advertently or was added by a later author This 
refers, of course, only to the body of the work and 
not to the material on the back of the roll The 
major part of the Papyrus Lbers, however, appears 
to be a typical recipe book of the magical age of 
medical practice and m all approximately 973 
recipes are given for use m various diseases These 
constitute practically all the ways in which drugs 
and medicaments can be used, plasters, poultices, 
cataplasms, cly sters, pills, drinks, boh, suppositories, 
and so on Much is siid of the methods of accom- 
panying incantations, etc , with which these are to 
be used 

Putting all this aside there ate parts of the Papy 
rus Lbers that represent a type of surgery which was 
being used at the lime in Egypt which had nothing 
to do with the occult The description as given re- 
minds one of the sty le of the Smith papy rus and the 
fact that the papyrus refers to an unknown medical 
wort as the ' Secret Book of the Physician” it may 
possiblv be that such was the title of the work of 
which the Smith Papyrus is a partial copy For 
example “If thou findest a pus tumor m any part of 
a person and sceest that the centre of this rises, and 
it IS hemmed in having a rounded form, then sayest 
thou 'it IS a pus tumor, which is present in his flesh 
This will I treat with the knife,’ etc ” This form of 
placing the subject before the reader occurs many 
times in the truly surgical portion of the Papyrus 
Ebers Taken in conjunction with the similarity of 
method of treatment of wounds advised m the two 
documents and the admitted fact that the Papyrus 
Ebers is a collection copied from many authors it is 
probable that adding the surgical matter of the 
Ebers document to that of the Smith Papyrus will 
giveafairly good summary of the surgical know ledge 
possessed by the better type of ancient Egyptian 
practitioner 
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Rn^IEWS or NEW ROOKS 


T he striking feature about Radium and Cawet* 
b> ntzwilUams is that the author brings forth 
the subject of radium therap> from the standpoint 
of a surgeon This is indicated in ttian\ places for 
example it is unnecessaT> to protect the clavicle in 
suriace irradiation of breast cancer, needles are 
inserted into rectal cancer through the rectal 
mucosa, gastrostomj is recommended in cases of 
carcinoma of the frsophagus and the fenestration 
operation is recommended in certain cases of car 
cinoma of the larynx together nith a low tracheot 

The fundamental principle of using small content 
platinum needles eliminating all beta rays oxer a 
S to 10 dax period of exposure is brought into pla\ 
m every possible instance 

Through the text are found case reports bearing 
upon the subject as it is dealt with m general terms 
These reports add greatly to the cflectixeness of the 
author s efforts 1 he illustration of applicators of 
application and the color rcpiesentations of lessons 
showing the results of treatment are well made and 
of great xalue One might especially call attention 
to the chapters on breast carcinoma rectal car 
cinoma and uterine lesions 
The note extending all through the book is that 
of lack of adt^uate amounts of radium and proper 
form with sumcient elasticity for the best |)ossiblc 
known tcchnittuc In general one obtains the 
impression that the use of radium in malignancy by 
experienced surgeons is as»uming real proportions 
as an aid to other surgical measures and that 
radium therapy is in a process of evolution which 
may change from month to month In short the 
author wishes to present his impressions gaincil thus 
far, simply as a stepping stone to further develop 
ment of curietherapy as il is referted to The li t 
of references is rather meager and almost cxclusi-veU 
European 

This book should be carcfullx studied bx everv 
surgeon dealing with malignancy inxohing the 
structures which are discussed A JxMtsLxBKrv 


T he new edition of 1 Text Book Jar V/Ju/rcj* 
by Fairbatrn appears 6 x cars after the last It has 
undergone a general revision and some rcirrangc 
ment of its matter without adding many pages 
howev er 

The book, is well written It contains all of the 
essentials a midwife should know and w hat is better 
still us directions for the management of com 


■ Raoii'u awo Caaici iLiaicniEiArT) Ilv Duncxn ( L 
»illunu LMl MU th M !• R I, 5 > Lmi Inn H K ln»» C U> 
Lid \ew\ofk WiUiim \V » 14 . Compiny iq\o 
» A TrXT Cook ro* Mipwives ily John S 1 »irb irB M X , D M , 
n Cb (Oion ) r R C P (Lon I ) F K C S (Cng) yih ei LoDlmtni 
t>ew\oiX llMmphtty M ItotdOrfofdUniveHiUr Pcets 1910 


plications arc safe Anx midwife who follows these 
instructions will not tamper with a patient so as to 
make it more dilTicult for the phxsician to render 
adequate service 

The reviewer found little to differ with the author 
It 15 to be regretted that he did not stress watching 
more closely the baby ’a heart in normal labor 
Under biccch dcbxerv great stress is laid on the 
necessity for prompt dclivcrx of the head and also 
on the higher fetal mortahtv rate \ct it slates that 
a midwife may deliver these patients without 
medical assistance The Central Midwnes Hoard 
now permits the midwife to attend “uncomplicated 
cases in pnmiparx and multiparx alike and it may 
be fairly stated that the delivery of the aftercoming 
head requires as much judgment and skill as any 
thing the midwife has to do 
In spite of this criticism this is a good book 

J L Cosvzu 


T in small book* U\ ^ir Robert Jones was ongi 
natty wntten in 1915 as a war manual and has 
gone through three editions and manv rcpnntings 
It IS a xerx readable and useful treatise on the more 
common injuries to the various joints and the 
adjacent bones and contains much information as 
to the diagnosis and prognosis together with many 
valuable practical and simple methods of treat 
men! The vast experience and unerring surgical 
judgment of the distinguished author arc even 
where m evidence 1 U Kxeksov 


T WO volumes constitute the latest additions to 
the scries entitled Lhnieiit kiiJiohi’v of the 
DneUivc Tube • and arc published under the direc 
tion of i’lcrrc Duval J Ch Roux and Ilenn 
lUtlvTc The first volume of the senes appeared 2 
V cars ago and is alicadv out of print t he methods of 
picsemation followed in the tirst volume are con 
linucd Id the present volumes 1 he cases have been 
very carcfulh chosen to illustrate certain points in 
clinical radiology The text constitutes a running 
commentary of the facts which the authors consider 
justification of the diagnosis Roentgenograms 
accompanied b\ exphmiorv outline drawings add 
to the value of the book None but operative cases 
have been published This valuable roentgenological 
atlas should be helpful to cverv roentgenologist and 
to the phxsician cspecialh interested m gastro 
uitcstinal disorders JimsTLvsr 
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THE SURGICAL IMPORTANCE OF “BROWN FAT” 

E S J KING, M D , F R C S , Melbourne, Australia 

Steuart Lecturer m Pathology University of Melbourne 


AN investigation into our kno^v ledge of 
/\ the mode of formation of fat tissue, 
■L A its alterations and reactions in disease 
reveals many hiatuses 
From the time of the application of mi- 
croscopy to the study of tissues, there have 
been t^o views of the origin of fat (i) that 
the fat cells develop from special cells the 
function of which is to develop and store 
fat, and (2) that the fat is stored by cells 
which are constituents of, and ubiquitous in, 
the connective tissues 
Around this question, a constant dispute 
has been waged and evidence m support of 
both view s has been submitted 

Todd and Bowman, Toldt, Ranvier, Bo- 
bntaky, and Klein supported the view con- 
cerning special fat cells, while KoUiker, Czaje- 
wicz, Flemming, and the Hoggans considered 
that they arose by a modification of connec- 
tive tissue cells The question is still un- 
decided, but the evidence is in favor of the 
former view 

Toward the end of the last century, Ehr- 
mann, PaljakofE, and Metzner described large 
spheroidal cells containing small globules of 
fat instead of the single large globule These 
cells had been named by Ludwig, “mulberry 
cells ” 

In 1902, Batty Shaw reviewed the position 
and examined material obtained from the 
human fetus and newborn He found that 
the fat m the subcutaneous tissue of the 


human embryo occurred m cells containing a 
single globule On the other hand, the fat 
m the axilla and beneath the pleura did not 
contain the signet ring cells of ordinary fat, 
but possessed cells showing abundant proto- 
plasm containing small fat droplets and a 
centra! nucleus ^ 

In the same year, Hatai described, m human 
embryos, the presence of an mterscapular 
gland corresponding to the so-called hiber- 
nating gland of the lower animals This con- 
sisted of a narrow paired organ lying m the 
neck and extending into the scapular region 
This hibernating gland m the hedgehog had 
been well desenbed m 1893 by Carlier 

It thus appeared that in the human being 
there were two forms of fat, the ordinary 
yellow fat and another variety which was 
present only m the fetus and young children 

In 1908, however, Bonnot investigated the 
question very thoroughly and found that this 
less common tissue extended over a much 
larger area than that stated by Hatai He 
also found that it did not disappear entirely 
after childhood, but could be found m the 
adult Resulting from this description, the 
tissue IS sometimes called the gland of Bonnot 
It IS well developed in the newborn and in 
adults it IS a lobulated structure, pinkish m 
color and, on section, having the appearance 
of gland tissue In the cadaver the color is 
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Fig 1 Fig 1 Fig 3 


Iig I rhotomicrograph of a section showing the Upc 
of tissue found in the specimen removed m Case i Fhetc 
are a large number of moruloid fat cells and a \efj few fat 
spaces X3a 

Fig 2 HigherpowerMewof thetissueshowninligure 
I Agiantccllispresentncarthefatspace but the t)pical 


cells are those comprising the remainder of the section 
Xi3S 

lift 3 High power showing the characters of the celU 
shown in 1 igures i and 2 The cells have central nuclei 
and in the protoplasm there are numerous fat droplets 
X6oo 


dark bro\Mi Its distnbution is irregular and 
It ma> be found m the neck, a.Tilla, breast, 
and m the subplcural and perirenal tissues 

Bonnot concluded that the “gland” was 
constant m mammals, corresponded to the 
hibernating gland of the rodents, and that its 
probable functions were the storage of fat, as 
a sca^engc^ of fat and as a blood forming 
organ Ihc eMdence for the last suggestions 
IS gnen in his paper Suffice it to sa> that 
the size of the gland vanes with the slate of 
nourishment of the individual, that the gland 
differentiates dunng dev elopment, into hxmo 
lymph glands which are known to produce 
blood corpuscles and that the cells of the 
gland, at times, arc observed to contain blood 
pigment 

This fat tissue has been designated brown 
fat from its color, mulberrj or moruloid fat 
from Its microscopic appearance, and the 
mterscapular gland, from its position m 
animals 

In 1909, Shattock read a paper before the 
pathological section of the Kojal Socictj of 
Medicine on “Normal Tumour like Forma 
tion of Fat ” He reaffirmed the distinction 
between the two types of fat and showed that 
the fatty masses occurring in the necks of 
cretins were composed of brown fat 


In 1927, Inglis desenbed tumors arising in 
the brown fat or “mterscapular gland” of the 
neck of infants, and he mentioned one other 
case recorded previous!) 

Apart from these dcscnptions of pathologi 
cal changes in brown fat, the posaibilit) that 
disease of tins structure might give rise to 
disturbances of surgical importance has been 
overlook cil 

Having cncounterevl, in various parts of the 
bod), nodules which microscopicall) present 
the appearances of brow n fat, and particularh 
since similar lesions have not been recognized 
— or at least not reported m the literature — 
3 cases arc described and discussed 
evsr nisTORiFS 

CvSE I IJ M , male aged 40 jears proprietor 
ot a knitting factor) He comphined of a lump m 
the right groin of at least 3 months duration He 
thought It came on suddenh It was tender on 
palpation, and movement of the right leg caused 
pam fhere was no pain while he rested There 
had been no gastro intestinal disturbance and he 
had not lost weight He had had an opiration for 
a right inguinal hernia, 2 )cars previous to the 
present illness 

Lvaniination disclosed a hard, irregular mass m 
the right iliac fossa It appeared to be under the 
skin and had indefinite edges It could also be felt 
on the right side of the pelv is on rectal examination 
A cl>sma revealed a normal colon A piece of tissue 
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Fig 4 Photomicrograph of a section of the tissue re 
moved from Case 2 The moruloid cells in alveolar forma 
tion are seen X40 

Fig s Another view of the same tissue as is shown in 
Figure 4 X 7 S 


I ig 6 High pow er v lew of the cells of the tissue show n 
in figure 4 The rescmbUnce of this tissue to that shown 
m Figure 3 and also to the inflamed brown fat removed 
from the guinea pig (Fig 16) will be seen X670 


was removed for microscopic examination The 
tissue was \er> hard and grajish white in color 
The evening temperature was raised (99 to 100 
degrees) for about a month, when it subsided The 
mass also disappeared Sev eral months later patient 
appeared to be quite well, with no mass or ab- 
normahtv of the right iliac fossa 
Pathological examination The tissue was an ir 
regular piece measuring inch in diameter It was 
grayish brown in color and extremely hard Micro 
scopically it consisted of collections of cells con- 
taining a considerable amount of protoplasm in 
which there were numerous fat droplets The nuclei 
were centrallv situated These cells were arranged 
in fairly definite alveoli, some larj^er than others 
Between the cells there were small round cells, 
fibroblasts, endothelial cells, and a few giant cells 
(Fig 2) At the periphery of the nodule there was 
ordinary fat tissue which was inflamed, but the 
transition from this tissue to that of the nodule was 
abrupt Under high power, the cells were seen to 
contain globules of varying size (Fig 3), the major 
ity small but some almost filling the cell and 
pushing the nucleus, which is m most cases placed 
centrally , to the periphery 

CAsr 2 Mrs L , aged 38 years, complained of a 
tender lump in the lower portion of the abdomen of 
3 weeks’ duration She was supposed to have spat 
up a hy datid of the lung years before, but otherwise 
her past history was negative Three weeks before 
coming for treatment, she noticed a soreness in the 
lower part of the abdomen A week later she 
noticed a lump and this gradually became more sore 
Examination disclosed a tender rounded mass 
deep in the abdominal wall about a inches m diam- 
eter and extending to about 2 inches from the pubes 
It was decided to investigate the condition 


At operation, a mass about i ^ inches m diameter, 
arising from the exlrapentoneal fat, was removed 
The patient made an uninterrupted recovery 
Pathological examination hlacroscopically , the 
tissue was irregularly rounded in shape, brownish 
yellow in color (after having been m formalin), and 
of moderately hard consistence Microscopicallv, it 
consisted of small lobules of tissue some of wnich 
were almost identical with the lobules of fat in 
brown fat The cells contained centrally situated 
nuclei and the protoplasm was filled with numerous 
small globules of fat There were a few typical fat 
spaces This appearance was found at only one 
portion of the tissue In most sections the same 
underlying arrangement of tissues could be seen 
but both the alveoli of the “moruloid” fat cells and 
the intervening fibrous connective tissue were infil 
trated with the cells of inflammation — small round 
cells, endothelial cells, fibroblasts, etc (Figs 4,5 6) 
Case 3 A L , female, aged 18 years The patient 
had been suffering from a pyrexia of unknown origin 
for 7 weeks, undergoing medical treatment She then 
developed a nodule in her left supraclavicular region 
The writer saw the patient for the investigation of 
this condition The nodule was removed m the 
hope that it might throw some light on the general 
condition Subsequently the patient recovered with 
out a diagnosis having been arrived at 

Pathological examination The portion of tissue 
was H inch by K mch m diameter and partly dark 
vellow and partly reddish in color It was gland hi e 
in consistence hlicroscopically , the tissue consisted 
of lobules of “moruloid” cells in a connective tissue 
stroma The cells showed the characteristic appear 
anccs In one portion of the section, corresponding 
to the reddish area seen macroscopically, the struc 
ture was that of a hairaolymph gland 



Fig 7 rhotomicrograph of a section taken from the 
neck of a fetus iso millimeters crown rump length The 
rectangle shows the area of 1 is^rc 8 X3$ 

Fig 8 rholomicrogiaph of the area shown in Figure 
7 Xi4S 

Other examples, obserxed bj the wnter, 
which possess special features w ill be described 
elsewhere 

The suggestion that some of the less t>'pical 
portions of the lesions were examples iJso of 
inflammation in brown fat led the writer to 
m\ estigate the result of inflammator) changes 
m this tissue in lower animals 

EXPERIMENTAL INX ESTIG \TIONS 

Experiments were performed on guinea pigs 
(cavia porcillus) These animals were chosen 
since they are handled easily in the laboratory 
and because the interscapular gland is well 
developed m rodents 

It was found that the fatty mass between 
the scapula: was, in some cases, composed of 


Fig 9 Photomicrograph of a wclion taken from the 
fat remo\eil from a guinea pig lO da)*) after traumatiaa 
non The rrcUngle indicates the area of 1 igurc 10 Xuo 
Fig JO Section showing phagocytic cells between fat 
spices X63S 

yellow fat, but that in adult males, the fat 
was often of the brown Ninety In some 
cases both forms were present, though they 
were fairly definitely demarcated from each 
other 

Under aseptic conditions, the skin was m 
cised and the fat traumatized by crushing 
The fat tissue was rcmo\ed subsequently and 
examined microscopically The result was an 
inflammatory reaction (I igs o. lo. *2, 13) 
In the yellow fat, the inflammatory cells 
appeared between the fat spaces, while in the 
case of the brow n fat, the characteristic groups 
of “moruloid” cells (Fig 14) also contained 
small round cells, endothelial cells, fibroblasts 
(Iig 15), and a few polymorphonuclear leuco 

cytes 
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Fig II Portion of a section of yellow fat, 14 da3r3 after 
aseptic trauma Numerous phagoc> tic cells are present m 
the neighborhood of the fat spaces X135 

Fig 13 Portion of a section of >ellow fat, 6 days after 


aseptic trauma The rectangle indicates the area of Figure 

13 X13S 

Fig 13 Phagocytic cells and giant cells arc shown in 
relationship to fat spaces X6oe 


It IS apparent from a perusal of the sec- 
tions that the lesions induced in the brown 
fat of the guinea pig were similar to those 
found m the lesion described m the human 
cases, and the tissues in these, therefore, were 
considered to be inflamed brown fat 

DISCUSSION 

In the 3 cases described, a nodule developed 
which microscopically showed a picture which 
suggested brown fat In one of the cases 
(Case 3), the position is such as would be 
expected for the occurrence of such a lesion 
Brown fat, in this site, is a well recognized 
anatomical and pathological entity The oc- 
currence of the hacmolymphglandular struc- 
ture is also confirmatory in consideration of 
the work done by Bonnot 
In the second case, the presence of typical 
brown fat is of importance, since it establishes 
another hitherto undesenbed site for the oc- 
currence of this form of tissue — the postenor 
aspect of the anterior abdominal wall 
Lest some error of interpretation had been 
made, or the association of this tissue witli 
the mam part of the nodules were acadental, 
the experiments desenbed above were per- 
formed The picture produced in the expen- 
mental conditions was extremely like that 


observed m the specimens taken from human 
beings (compare Fig 16 with Figs 3 and 6) 

It will be seen that the resemblance was 
both macroscopic and microscopic On gross 
examination, the nodules were not the or- 
dinary yellow color of fat tissue, but became 
brownish on preservation m formalin (m one 
case. Case i, this color was obscured partially 
by the inflammation) On microscopic ex- 
amination, under the low power, the tissue 
IS seen to consist of lobules of tissue which 
contain cells, m closely packed formation, 
possessing vacuolated protoplasm and central 
nuclei The tissue is more cellular than ordi- 
nary brown fat, but closer inspection shows 
this to be due to the presence of the cells of 
inflammation 

It was these observations that suggested 
that the conditions were due to the occurrence 
of inflammation m this brown or moruloid fat 

From this conclusion, important questions 
arise For example, what is the relationship 
of these moruloid cells to those present in the 
cases of inflammation or fat necrosis occurring 
in ordinary yellow fat? 

These cells have been desenbed as fetal 
(Keynes), but this appears to be a misinter- 
pretation, since Shaw has shown that the fat 
cells of the fetus are of the typical vanety 
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tmn of A }>onion of mcnl of the fat globules and have central nuclei There 
1} (layi after avrptic areanumbcrofccllsorinflammationbetneenthcm X6eo 
inc chanctenstic ceils in lig t6 Xnother portion of mllameii brown fat tissue 
taken from a truinea niff to days after aseptic tnuma 
view of tbe cells in the tissue The resemblance to the Je«ion$ m the human being la 
' meal arrange shown b) a comparison with Figures 5 and 6 X600 

i consider thtt thc> arc wandering cells which are pres 
' the brown tnt in addition to the ordinarj cells of the 
sc cells closcl> part In the case of the specimens described, 
i which arc to be howc\cr the cells appeared to be actually 
there IS free fat forming the tissue and other inflammator) 
le small globules m cells could be found among them 

An interesting case was ticsenbed b} Fab 
review the evidence for \an A child after birth was found to have 
in the ca«es <lc a number of areas of fat necrosis in the sub 
of fat The nodules cutaneous tissues of \ arious parts of the body 
3 delimited from the labjan described cells containing a large 
' inflammation sprcatl number of fat globules These ma> ha\c 
but the characteristic been phagoc>tic cells but it is possible that 
margin The mflamma this maj hayc been an example of extensue 
ordinary fat tissue yyerc of distribution of brown fat A dilTercnce m the 
IS usual!) seen in fat tissue t>pe of fat is one of the simpler explanations 
a transition from one form for the sporadic occurrence of this necrosis 
be found In the t>pical This is pure h>pothesis, but the writer hopes 
fat, no ordinar> fat spaces to produce cyidcnce m faxorof this \aew later 
seen, and even where these yyerc It has been suggested to me that the tissue 
there were so few that a conclusion m the cases described maj arise b> areyersion 
^ were ordinary fat cells surroundctl of the fat cells to this brown tyiie There arc, 
excess of inflammatory phag hoyyeyer, scxeral objections to this opinion 
cells did not appear a satisfactory In the first place, this reversion has no proto 
. lesis Lastly, an examination of the type m embryology or phy siology — the two 
cells in cases of inflammation in fat shows forms of tissue are quite distinct At this 
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stage of investigations, it is not possible to 
give anj personal statement concerning the 
relationships of yellow and brown fat Hence, 
though further investigation may modify the 
view, the evidence of other writers showing 
that they are distinct throughout the whole 
of their life history is accepted Secondly, it 
seems improbable that pathological change 
would mimic, so closel>, the normal struc- 
tures as to give the appearances seen in some 
of the tissues examined Then the moruloid 
cells are m remarkable excess of the very few 
fat cells present One would not expect such 
a complete transformation throughout the 
whole of the tissue and lastly the change from 
this browTi fat to the ordinary yellow fat m 
the neighborhood was abrupt There were 
no gradations from one to the other 

From a consideration of these various argu- 
ments, together with the conclusions denved 
from the expenmental work, the suggestion 
that the lesions are inflammation occurring m 
brown fat is considered to be on a firm basis 
Diseases occurring in brow n fat have seldom 
been reported The occurrence of neoplasms 
has been referred to, but inflammation in this 
tissue has not been recorded previously 
Since brown fat apparentl) has an incon- 
stant distribution, it is not surprising that 
examples of disease should be of sporadic oc- 
currence At the same time its distribution 
IS wdespread, so that such disease may be 
found almost anjwhere in the body (the exact 
distribution will be determined only by future 
research), but especially in the neck and 
retroperitoneal tissues and other well recog- 
nized sites of this peculiar fat tissue 

It will be seen that inflammation in this 
tissue may give rise to a definite, more or less 
localized, swelling, for example, in the ab- 
dominal w all, and a knowledge of this condi- 
tion, both macroscopic and microscopic, is 
essential for proper diagnosis and treatment 
Attention is called to the lesions descnbed, 
so that further observations may help to 
elucidate both the physiolog> and pathology 
of so called brown fat tissue 


SUMMARY 

1 The occurrence, distribution, embryol- 
ogy, and physiology of brown fat is discussed 

2 Its occurrence in the posterior aspect of 
the interior abdominal wall and in the retro- 
pentoneal tissue in the iliac region is de- 
scnbed 

3 Three examples of inflammation in this 
tissue are descnbed and discussed 

4 The relationship to other lesions is 
discussed 
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Nov Specific Chronic Tumor uke Productivt: Infmmmxtions of the 
Gastro-Intestinm, Tr^ct* 

HARR\ E MOCK, MD, FACS Chicago 

Associate Professor o(*ar(Cry Kortbwestera Imsorsity Meiiical School 


I HAVE chosen to use this term of “infec- 
tive granuloma” as it recalls to man> 
clinicians a definite though non speafic 
disease entit> To some pathologists the term 
IS a misnomer and should not be used E D 
LeCount and Edwin E Hirsch of the patho 
logical department of St Luke’s Hospital, for 
example, designate these conditions as chronic 
productive inflammation or inflammatory h>- 
perplasia and claim that the sufllx “oma” 
refers to a true tumor 
Because of this objection I sought the views 
of SIX other leading pathologists and of several 
surgeons concerning the cometness or desira 
bilit> of this title James Ewing suggested a 
portion of the subtitle and stated further in 
his letter “The term 'granuloma’ docs not 
signify tumor It is applied to tuberculosis, 
syphilis, lepros} , Hodgkin's disease, and other 
infectious processes which produce local over 
growths resembling a tumor The ending 
‘oma’ stnctl) speaking does signifj a tumor, 
but usage overrides all these considerations 
and justifies the use of the term as >ou pro 
pose ” 

W F Peterson, of the Universit} of Illinois, 
replied that he could sec no particular objec- 
tion to use of the term granuloma because the 
term does not necessarily indicate a malignant 
affair but merely an overgrowth of tissue 
which may be either inflammatory or nco 
plastic He suggested that the term “infec- 
tious granuloma” would be better 

Chniaans for so man> >ears have used the 
title “infective granuloma” that it does not 
seem justifiable to change it unless some real 
objection can be found to the word "infee 
tive ” Borland defines “infectious” as “Li 
able to be communicated by infection An 
infectious disease is one caused by parasites, 
such as bactena, protozoa, or fungi, and it 
may or may not be contagious ” He defines 
“infective” thusly “Of the nature of an in- 


fection, infectious ” Since we arc tr>mg to 
define the nature of these granulomas rather 
than suggest, even remotely, the communica 
bility of the infection, I believe the old title 
of “infective granuloma ’ should stand 
J P Simonds, of Northwestern Univcrsitj 
Medical School, m his letter gives the views 
of several other pathologists as follows “I 
have >our letter concerning the use of the 
term infective granuloma This term, like 
man> others m medical nomenclature, is rcc 
ognizcd b> pathologists to be fault) in manj 
respects but it has m its favor long usage In 
the minds of those who use the term it gen 
crall) has quite a definite connotation Kars 
ner, Stengel and Eox, Beattie and Dickson, 
and Ocrtcl use either infectious granuloma 
or infective granuloma MacCallum and Mai 
Ior> do not use the term at all Dclaficld and 
Prudden do not emplo> the term and m a 
footnote criticize Its use Thej stale ‘Itmaj 
be doubtcil whether it is wise to group to 
gether, under a name suggesting tumor rcla 
tionslups which do not exist, lesions of such 
diverse origin and clearlj of infectious char 
acter ’ AschofI in his Pathologischc Anatomic 
instead uses 'spczifischc I ntzuendungen 0*^ 
fektiocse Granulations bildungen) ' Ribbert 
in his Lehrbuch dcr allgcmnncn Pathologic 
classes this condition under ‘Die prohfera 
tivcn Entzuendungen ’ 

“The term 'infective granuloma’ therefore 
has usage in its favor but is open to verj 
definite criticism No salisfactor) term has, 
however, been oflered to take its place ” 

II Gideon Wells strongly supports the cli 
nicians’ viewpoint He sa>s “I can see no 
objection to the- use of the term ‘infective 
granuloma’ for such conditions as jou de- 
senbe Ccrtamlj usage docs not justif) the 
statement that ‘oma’ alwajs refers to true 
tumor It sirapl) means a swelling, and the 
use of tuberculoma, syphiloma, etc , is uni 
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versal AVe announce annually m the Univer- 
sity of Chicago catalog a course on the ‘Spe- 
cific granulomata ’ ‘Usage makes language^ 
and the term granuloma has certainly a long 
enough histoncal background to justify its 
use In this matter Doctor Esmond Long, 
^ho IS our best authorit> on both history and 
etymology, agrees with me ” 

Finally, A S Warthin sums up the whole 
situation exceedingly well in his letter, as fol- 
lows "Repljing to jour letter of March 29, 
I do not see why you should not use the term 
'infective granuloma’ if jou are sure that 
these masses of granulation tissue are due to 
chronic infection Any large mass of granula- 
tion tissue, large enough to be regarded as 
tumor-like and due to any chronic infection, 
syphilis, tuberculosis, blastomj cosis, etc , can 
be included under the general term of infec- 
tive granulomata The pathologists who con- 
tend that the suffix 'oma' always refers to 
true tumor usually overlook the fact that 
chronic infective granulomata represent a spe- 
cial class distinct from tumors, having been 
separated from tumors as soon as their etiol- 
ogy became known, and that we use this 
term constantly in speaking of tuberculosis, 
syphilis, actinomycosis, granuloma pyogeni- 
cum, condylomata, etc The only objection 
I can see in its use for your paper is that some 
speafic chronic infection is usually indicated 
As long as j ou do not know the etiology but 
are sure they are infective granulomata I 
would suggest the title ‘Infective Granulo- 
mata of the Gastro-Intestinal Tract of Un- 
known Etiology ’ ” 

The surgeons consulted all seemed to agree 
that the term “infective granuloma” has had 
wide usage m the medical literature, that it 
conveyed the idea to them of an inflammatory 
tumor-like mass, invading some tissue or vis- 
cus whereas inflammatory hyperplasia indi- 
cated nothing but a hyperplasia of granulation 
tissue They feel that the suffix “oraa” has 
been used for so long a time in connection 
with tuberculosis, syphilis, and the other spe- 
cific infections as to warrant its use m con- 
nection with these non-specific infections 

Considenng the importance of this condi- 
tion, especially m the differential diagnosis of 
obscure tumors of the abdomen, it is surpns- 


inghow inadequately the medical literature of 
our own country has dealt with these inflam- 
matory granulomatous masses as a definite 
entity It has been mentioned and described 
time and again m articles dealing with chronic 
ulcers of the stomach and intestines, m 
chronic adhesive peritonitis, in certain types 
of diverticula, in omental hyperplasias, and in 
inflammatory masses developing about su- 
tures m herniotomies Others have desenbed 
the condition under colitis and pericolitis fol- 
lowing ulcers, polypi of the intestine, foreign 
bodies wnthm the intestine, and infarction of 
the mesentery In most of these articles the 
preliminary condition is stressed and the re- 
sulting inflammatory mass, often of such size 
as to give all the signs and symptoms of a 
tumor of the abdomen, receives secondary 
consideration 

One of the first clinical reports of these non- 
specific inflammatory tumors of the intestine, 
dealing with the subject as a definite entity, 
was made by Braun in 1909 Pnor to then 
these cases were usually regarded as instances 
of “hyperplastic tuberculosis of the in- 
testine ” 

In 1909, Le Dentu desenbed similar cases 
under the heading “False Cancers and In- 
flammatory Tumors in the Abdomen ” He 
subdivides these into four groups (i) in- 
terstitial cohtis, circumscribed in character, 
and associated with hypertrophy, resulting in 
a certain amount of stenosis, (2) simple 
pencolitis with adhesions, (3) diffuse pen- 
cohtis with the formation of an elongated 
mass, (4) exuberant pencolitis, m which form 
the intestine and extrapentoneal connective 
tissue and glands are all matted together 

In 1923, Eh Moschcowitz and A 0 
Wilensky, under the title of “Non-Speafic 
Granulomata of the Intestine” gave a clinical 
and pathological study of four cases with five 
spearaens carefully examined These authors 
emphasized the following facts (a) its 
recognition thus far seems confined to Euro- 
pean observers, (b) its literature covers only 
the last decade, (c) its interest is not entirely 
morphological but it is important from the 
standpomt of chnician and surgeon ahke as it 
must be considered in dealing with obscure 
tumors of the abdomen 
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In 3 of their reported cases the cacum and 
ascending colon and m the fourth the splenic 
flexure of the colon uere involved In 2 cases 
the appendix had been removed for a sup 
purative appendicitis, and in the third case a 
chronic appendicitis was found in the mass 
removed b> resection of the caicum and 
ascending colon In all 3 specimens a firm, 
tense, uncircumscribed tumor was found in 
volving all the coats of the intestine, causing 
stneture of the lumen In 3 cases there was 
superficial ulceration not involving the mu 
cosa In one specimen the mam hulk, of the 
tumor projected into the mesenterj In the 
fifth specimen a granuloma of the small m 
testine developed a >ear later, after resection 
of the ascending colon for a granuloma, almost 
a foot of the small bowel was invoHctl m an 
uncircumscnbed mass which encroached upon 
the lumen until it was almost obliterated 

Microscopicall>, these cases gave almost 
identical findings viz interstitial infiltration 
of all the coats of the intestine with round cell 
or plasma cell tjpe The> showed a wide 
variation of a fibroblastic transformation 
from a comparatively richly cellular tissue, to 
a firm, tense fibrous scar New blood vessel 
formation was prominent m all specimens 
In two specimens the presence of giant cells 
were noted, espeaally prevalent in the speci 
men from the small intestine In 2 of their 
cases bacterial stains were made for tuber 
culosis baalh and none was found In none 
was there evidence of caseation The Was 
sermann was negative in all cases 

DEFINITION 

Infectiv e granulomata are tumor like mass 
es influenced to a certain extent by a low 
grade, non specific infection and characterized 
by a piling up of granulation tissue shownng 
V ary mg stages of necrosis, fibroblastic changes, 
and true scar tissue or reparative tissue grow th 
Thesemasses, usually more or less non circum 
scribed, often reach the size of an orange, a 
grapefruit, or occasionally a child’s head 
They do notincludetho&especificinfectionsthe 
chief characteristic of which is the formation 
of tumor-hke masses, often called speafic 
granulomata such as the gumma of syphihs 
and the hyperplasias of tuberculosis, actmo 


myoisis, blastomycosis and anthrax In this 
article the discussion is limited to those non 
speafic inflammatory masses occurring m the 
gastro intestinal tract although similar tumor 
like conditions occur m other parts of the 
body, notably m certain bone conditions, in 
infections of glands, and m other locations 
surrounding foreign bodies or even about 
hTinatomata 

P VTIIOLOGV 

These inflammatory granulomata or hy per- 
plasias are usually sterile The underlying 
cause of their formation is some local inter 
ference of the blood supply to the giv en tissue, 
followed by a small area of necrosis, followed 
by a reparativ e tissue reaction The necrosing 
process may continue to progress slowly witha 
corrcspomlmg increase in the reparativ e proc 
ess — round cell infiltration, fibroblasts, con 
ncctive tissue stroma and new blood vessel 
formation — until a definite granulation tumor 
like mass has formed 

In the beginning low grade infective organ 
isms, usually staphylococci or bacillus coll, 
may be present and may cause a local tissue 
reaction which, due to round cell infiltration 
and fibrosis, may m itself so interfere with 
the circulation as to result m the slow piling 
up of the chronic granulation tissue Or such 
an inflammatory mass may later m its course 
become invaded by pyogenic organisms even 
to the point of abscess formation But as a 
rule these granulomatous masses soon become 
or remain sterile 

The inflammatory hyperplastic masses cor 
respond to the infective granulomata first 
dcscnbcil in this country by Senn He dc 
senbed a granulomatous tumor the result of a 
necrosis of tissue, usually due to some mechan 
ical constnction of blood supply to the in 
volved tissue followed by a low grade infec 
tion, followed by a reparative process The 
nccrosui, low grade infection, and reparative 
process go hand in hand occurring simulta 
neously, but the reparativ e process predomi 
nates, resulting in a piling up of granulation 
tissue until a tumor like mass is formed In 
other words, we have a breaking down and 
a building up with the latter conquenng 

Without question, inflammatory adhesions, 
thickenings of the omentum such as are found 
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in the neighborhood of infections, or v-hen con- 
stricted in a hernial sac, fibrosis about the site 
of an ulcer, and these larger masses of in- 
flammatorj hyperplasias are all of similar 
causation and developmental process The 
latter differs m the degree of momentum 
and period of activaty, the piling up of granu- 
lation or reparative tissue continuing as long 
as the infective or necrotic process remains 
unconquered Thus, if no dire result occurs, 
such as an obstruction of the bowels, the 
granuloma may grow to the size of an orange 
or a grapefruit, ma> become irregular in 
shape, may include adjacent tissues m its 
mass, and may possess areas of softening or 
ulceration and other areas of indurated firm- 
ness, and vvathal may so resemble a malignant 
tumor that it can deceive the keenest ob- 
server Neighboring glands are frequently 
enlarged thus adding to the deception And if 
at operation a small piece of the tumor is re- 
moved and given to the pathologist for frozen 
section and immediate report, the surgeon 
may be even further confused In two of the 
cases hereinafter reported the frozen section 
report in one was carcinoma and in the other, 
small round cell sarcoma It was onl> after 
repeated studies of more carefully prepared 
sections that the true diagnosis was estab- 
lished, and was verified by the subsequent 
course of the tw o cases 

Microscopically, such a granuloma reveals 
a mass of chronic granulation tissue in which 
the chief elements are mononuclear cells and 
lymphoid cells Other areas are densely in- 
filtrated with polymorphonuclear leucocytes 
The picture may vary from fibroblastic and 
lymphoid tissue surrounding areas of necro- 
sis to well defined connective tissue stroma 
with developing blood vessels, depending 
upon the age of the hyperplasias Occa- 
sionally, large mast cells resembling giant cells 
are seen An area containing these mast cells 
and large groups of lymphoid cells can easily 
be mistaken for carcinoma while the small 
round cells may so predominate the picture 
as to make it resemble sarcoma 

ETIOLOGY 

The etiological factors which predispose to 
infective granulomata formation arc 





Tic j Drawing submitted by Professor Bumm, de 
scnbin^ a “cancer ’ in left ovary and sigmoid which was 
unquestionably an infective granuloma (see Case z) 


1 Conditions existing within the gastro- 
intestinal tract Itself or its mesentery , 

2 Extrapentoneal infections which grad- 
ually spread to and involve the gastro- 
intestinal tract, 

3 Trauma (a) surgical trauma or acci- 
dents, (b) extraneous injuries 

My cases include examples of all three of 
these groups but by far the commonest cause 
was trauma 

I Cojidiiio/js existing tn the gastro-uites- 
itnal tract itself Certain types of sigmoid 
diverticulitis furnish the best examples of the 
condition The diverticulum with a small 
opening on the mucosa but with a balloon-like 
protrusion on the peritoneal surface, often 
contains a small amount of hard, inspissated 
f'eces Erosion, low grade infection, necrosis, 
round cell infiltration of the adjacent mesen- 
tery, with this reaction extending upon and 
around the adjacent bowel, kinking or con- 
stncting the bow el, and all of this accompanied 
by the pentoneal and omental tissue reaction 
to inflammation soon gives a granulomatous 
mass about this diverticulum that is almost 
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impossible grossly to distinguish from 1 
malignant tumor Such a condition ma) 
develop in and about diverticula anjwherc m 
the intestinal tract Author’s Case i is the 
best example of this condition (Fig 1) 

A preliminar> paper was given 3 jears ago 
before the PennsjKania Railroad Surgeons 
Association In the discussion, one of the 
surgeons told of the case of his brother Five 
} ears previousl> he w as operated upon for a 
tumor of the sigmoid This tumor was dng 
nosed as carcinoma and was considered in 
operable A colostomj was done This pa 
tient 5 >ears later was m good health, the 
evndence of malignancy had disappeared, but 
the colostom> still functioned Efforts were 
made to persuade this brother to submit to 
examination with the possibilitj of closing the 
colostomy, but he refused In all probability 
this was an infective granuloma and not a 
malignancy 

Typical of quite a number of unreported 
cases which I have collected from different 
surgeons is the following 


Dr M H CrcmcroIRcdWing Mmnesoti writes 
concerning patient T 11 farmer, aged 6 j jears 
Ills chief complaint was of stomach trouble of a 
months duration During the past 2 weeks he has 
had distressing pain in the abdomen not associated 
withe-iting and bowels had been constipated The 
examination including \ rv> ctamimtion wnsneg 
lUve except for a small inguinal hernia and a small 
epjpJoceJe just above umbilicus, stomach ombsis 
negative He was placed on medical treatment 
Three weeks later patient returned for exploratorv 
operation No pathological change was found in 
stomach or intestines The herm® were repaired 
ralient grew gradually worse and on Februarj 24 
3 months later a barium meal revealed an intestinal 
obstruction Patient was re-operated upon on Feb 
ruary 27 A granulomatous mass with a tight con 
stnction of the colon at the sigmoid flexure was 
found The bow el nbov e w as distended , below , col 
lapsed A four inch resection was made The micro 
scopic examination showed ''inflammitor> phstic 
tissue — nomalignanc) ' Thefollow upreportshows 
that patient gained 30 pounds and was quite well 
one year later 

Braun in his article, reports a case of a woman 
aged 43 jears who had a tumor the size of in orange 
m the left abdominal cavitj of 8 weeks duration 
A diagnosis of carcinoma was made At operation 
a mass in the sigmoid flexure involving chiefl> the 
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Iig 4 Photomicrograph of infectne granuloma de 
scribed m Case 6 


mesenter> aspect ^^as found On removal it was 
found to be fatt> tissue with connective tissue to 61 > 
tration but no signs of mabgnanc> He presented 
this as an example of a granuloma around a diver* 
ticulum 

Neupert reports a tumor case diagnosed at opera 
tion as inoperable carcinoma in which there was 
perforation of one or more diverticula into the meso- 
sigmoid He describes the tumor as made up of 
connective tissue formation and cicatricial contrac* 
tion of the mesentery 

IiIoDsarat reports a case of a man aged 44 >ears 
who had suflered abdominal pain, vomiting, and 
distention for 6 months with an obstruction for 
8 da>s Examination revealed a firm, tender, and 
movable mass m the left lower quadrant A granu- 
lomatous mass about the size of an orange was re 
moved at operation from the sigmoid loop Micro 
scopic examination showed the tumor to be due to 
a mass of cicatrix and inflammatory infiltration — a 
perisigmoiditis w ith considerable exudate Monsarat 
reports a second case of a man of 47 years who had 
constipation for one >ear and later blood m the 
stools Examination rev ealed a mass in the left lower 
quadrant Diagnosis of mahgnancj was made At 
operation the mass proved to be a granulomatous 
tumor 

The inflammatory hyperplastic mass devel- 
oping at the site of a gastric ulcer, usually 
follovvnng a small perforation, is another well 
known example It is a knowm fact that these 
are frequently mistaken for cancer The 
differential diagnosis is rendered more diflicult 
because of the enlarged glands Ulcers exist- 



Fig 5 Photomicrograph of infective granuloma de 
scribed m Case 7 


mg anywhere in the intestinal tract may act 
similarly (author’s Cases 2, 3, and 4 — Figs 2 
and 3) 

Br Edward Boepp, of Blue Island, Illinois, 
and Br George Scupham, of Homewood, 
Ilhnois, recently told me of performing several 
years ago an abdominal operation for tumor 
They found a large tumor of the greater 
curvature of the stomach It was quite 
characteristic of mahgnancy and was, m their 
judgment, inoperable The abdomen was 
closed and the family told of the presence of 
cancer This patient is still alive and in good 
health Many a surgeon, with a sense of 
chagnn, can report similar cases 

Polypi of the intestine may undergo nec- 
rotic changes follow ed by repara tiv e inflam- 
matory reactions and may dev elop tumor-like 
masses sufficiently large as to cause intestinal 
obstruction These polypi are frequently 
mistaken for caranomata 

Foreign bodies wnthin the intestines and 
ev en hard, inspissated fxces in old people may 
likewise start this inflammatory reaction, 
resulting m a tumor-hke formation 

Jaffee and Morian both describe simple 
granulomata forming in the intestines about 
portions of bone Others have described in- 
flammatory thickenings with adhesions about 
foreign boies in the mtestme Many remem- 
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ber Senn’s famous case of the man who ale 
fruit cake 9 months pre\iousl> and at opera 
tion this cake formed the nucleus of a “gran 
uloma ” 

Hyperplastic colitis, a form of p>ogcnic 
colitis, IS a condition described b> Alexius 
McGlannon m Lewis’ Surgery It follows 
invasion of all the coats of the bowel b> 
p>ogenic organisms 

‘The hyperplastic form represents a \igorous re 
action to the in\ading organisms, which shows itself 
m the production of a circumscribed mass of inflam 
matory tissue The caicum and ascending colon are 
the segments usually involved The bowel wall is 
thickened by infiltration with inflammatory products 
and the lumen is narrowed bv the swelling Necrotic 
areas w ith leucocy tic infiltrations and giant cells arc 
found scattered through the inflammatory mass 
The mucosa may be but is not always ulcerated 
The mesenteric glands arc enlarged, and there are 
adhesions about the miss " 

Such a condition as this author here dc 
scribes may dexelop in the intestinal wall at 
the site of a solitary ulcer, as the result of an 
infected appendix or diverticulum or of an 
infected mesenteric lymph gland, it may be 


caused by a mcsentcnc infarction resulting in 
a localized necrosis of the bowel or from a 
foreign body wound of the intestine — a pene 
trating wound from without or one from 
within the gut itself The resulting condition 
IS a ty pical granuloma At times, how e\ er, the 
cause of this hy pcrplastic colitis or granuloma 
cannot be ascertained 

Moy mhan reports the case of a man aged 
62 years with intestinal trouble of 3 months’ 
standing and wath acute obstruction 

A tumor mass m the left upper quadrant could 
be felt \ diagnosis of carcinoma was made On 
operation a tumor the sue of a cocoanut was found 
in the transverse colon The transverse colon was 
red thickened and distended while the descending 
colon was pale and empty Anastomosis was made 
between the sigmoid flevure and the distal end of 
the ileum as removal of the mass was impossible 
Patient made a complete recovery and in a short 
tunc there was complete disappearance of the tumor 

A partial voKoilus or partial obstruction 
from bands of adhesions may set up a low 
grade pcncolic inflammation which docs not 
cause such marked reaction m the gut itself 
but which causes a hyperplastic reaction m 
the adjacent omentum until it is so thickened 
and enlarged that it resembles a good sized 
tumor (author’s Case 5) 

Proust reports the case of a woman aged 
32 years who had a progressive tumor Some 
time previously she had had a laparotomy 
performed At operation the tumor was found 
to consist of adherent thickened omentum, 
the lumen of the colon being constricted by a 
projecting spur of the mass Microscopically 
It showed inflammatory thickening and 
sclerosis but no malignancy 

Finally, constriction of the bowel and 
omentum in hernial sacs, both external and 
internal hernn;, may result m an inflamma 
tory hyperplasia until the whole is matted 
together in a tumor like mass 

2 Lvlrapcrtloncal tnfcctioiis uhtch may 
gradually spread (0 and tinoL'C the gaslro 
tntesUnal tract A low grade infection m the 
retroperitoneal lymph glands may cause a 
necrotic mass, showang areas of reparative 
fibroblastic reaction, which gradually m 
voKes the parietal peritoneum or involves the 
colon at its splenic flexure, causing the usual 
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peritoneal and omental reaction to inflamma- 
tion, until a large, more or less necrotic, more 
or less solid tumor-Iike mass has formed m 
and about the colon, often resulting in ob- 
struction and usually very difficult to differ- 
entiate grossl> from a malignant tumor 
Case 6 illustrates this condition ver> well 

(Fig 4) 

Occasionally, wnthout any disco\erable 
atnum of infection, a patient develops swollen 
inguinal Ijmph glands, and a mass of infected 
glands just above and under Poupart’s liga- 
ment can be palpated The mass gradually 
enlarges and after several weeks shows 
evidence of pus At operation the parietal 
pentoneum is involved and the ibac vessels 
are intimately attached to the mass 

In one such case of mine, the mass bulged into 
and involved the mtraperitoneal ca\it> near the 
excum In attempting to free the granulomatous 
mass, it was opened and pus escaped Simple drain- 
age was instituted The pathological report stated 
that the mass was made up of chronic granulation 
tissue Ivo secondarj operation was performed as 
the mass disappeared and patient completely re- 
covered There has been no evidence of recurrence 
in this case operated upon 8 months ago 

Just as a diverticulitis of the sigmoid can 
form a huge mass and involve the bladder m 
Its extension, with a subsequent rupture into 
the bladder and the formation of a vesico- 
sigmoidal fistula, so can the process be 
reversed, the extension taking place from the 
bladder to the sigmoid or other intestinal 
loop 

Dr Harrj Culver, 2 jears ago, asked me to 
assist at an operation upon a patient with 
a vesico intestinal fistula In this instance if 
the fistula had not dev eloped the mass could 
easily have been mistaken for an extension of 
a malignant process from the bladder 

Patient had been treated first with a cauter> for 
a papilloma of the bladder some 2 >ears previousI> 
This was followed b> the application of a needle of 
radium to the area For i >ear patient had had 
signs of a vesico intestinal fistula At operation we 
found a fairlj large mass extending from the bladder 
wall to the sigmoid This was carefullv freed, ex- 
posing the opening in the sigmoid and m the bladder 
with the fistulous tract about 2 inches in length 
running through the mass The mass and tract were 
removed and the openings in sigmoid and bladder 
w ere closed with pursestnng sutures Patient made 
good recov er> , no sign of recurrence after 2 j ears 



Fig 7 Photomicrograph of case described m Figure 6 


Constriction of a hernial sac with the 
chronic inflammatorj changes in the omentum 
within the sac, the adhesions to the involved 
loop of bowel, the thickening of the walls of 
the sac, and the extension of the low grade in- 
flammatory reaction to or from the extra- 
pentoneal tissues, especially the glands, gives 
one of the best examples of this chrome in- 
flammatory hyperplasia due to the inter- 
ference to circulation at the constricting neck 
of the hernial sac 

j Trauma — surgical accidents or extra- 
neous injuries The importance of trauma 
in the formation of these obscure intra-ab- 
dominal tumor masses, so often mistaken for 
malignant tumors, has never been sufficiently 
stressed No case of granuloma the direct 
result of an accident, such as from an auto- 
mobile or a fall, has ever been reported, I 
believe 

Under surgical traumas or extraneous acci- 
dents we have the follow mg examples (1) liga- 
turesor sutures which constnet and act as a lo- 
cal interference to the blood supply, or sutures 
wrhich act as a foreign bod> , (2) foreign 
matenal, such as instruments, sponges, etc 
left in the intra-abdominal cavitj, and (3) 
trauma in general 

In one of my cases (Case 7) the inflamma- 
torj granulomatous mass developed around 
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Fig 8 Traumatic h«mu containing an lofttuvegnmi 
loma protecting an undiagnosed tear of the smaU intestine 

the linen pursestrmg suture applied during an 
appendectomy several months previousI> 
(Fig 5) 

Teitze reports a “granuloma of the cxcum 
following an appendectomy" and m the 
center of the tumor mass the silk purscstnng 
suture was found 

L L McArthur tells me that he observed a 
similar granulomatous tumor mass about the 
silk ligatures of a gastro enterostomy I have 
operated upon one case who, 5 > ears previous- 
1>, had had a gastro enterostomy pcr/ormetl, 
and found suc^ a large mass of chronic in 
flammatory tissue that I could not remove it 
Later, another surgeon operated and suc- 
ceeded m removing the mass Many have 
noted a subsidence of the condition after 
simply exposing the mass This may hav e ac- 
counted for the success of the second surgeon 

Cases have been described of gangrene and 
pencolic masses following undue ligature of 
the mesentery 

Massive ligatures of the omentum have 
likewise resulted m inflammatory hyperplasia 
with adhesions extending to and matting 
together adjacent loops of bowels Chronic 


Fig 9 Schematic drawing of condition illustrated in 


inflammatory enlargements of the stump of 
the omentum following ligation of a portion 
of It for hernia or appendicitis were first 
described by Coley ,m i90i,andlatcrby Braun 
In 1907, Le Roy gave an exhaustive study of 
the condition Bull, as early as xSgy, de 
scribed a case of enlargement of the omentum, 
which occurred months after an operation 
and resembled malignant growth 
Chrome inflammatory tumor masses of 
the abdominal wall following the use of non 
absorbable suture material have been de 
scribed Schlosser reports 4 cases of radical 
operation for hernia in which silk buned 
sutures were used In 2 cases there were in 
fections and in a primary union Later the 
appearance of a mass or a swelling about the 
scar, the swelling appearing within several 
months m 2 cases, years m 1, and 5 
years in the fourth Rc*opera(ion in each 
case revealed connective tissue masses with 
the sutures the nucleus in each mass Small 
amounts of pus were present m each case and 
in two staphylococci were found Richter 
reports a case of abdominal wall tumor around 
metallic sutures used m a hernia 
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2 Foreign material, such as instruments, 
sponges, etc left m the intra-abdoimnal 
cavity IS a surgical accident productive of 
these inflammatory granulomatous masses 
In 1920, a patient ^\as admitted to the serv- 
ice of A E Halstead at St Luke’s Hospital 
(H E Alock, Junior on Service) 

For the last >ear patient had noticed a snellmg 
graduallj increasing in size in the upper right quad- 
rant of the abdomen Occasional!) he had had ^ill> 
sensations and slight fe\er For one neek previous 
to operation, tenderness had developed over the 
upper abdomen There was some loss of weight, not 
marked The diagnosis was tumor or abscess of the 
li\(,r Patient had been operated upon in another 
cit> for gall stones some ro jears previous!) He 
had been 10 good health until i >car ago At opera- 
tion we found a large, solid tumor, apparently of 
the liver, containing areas of necrosis on the surface 
It was possible to free this tumor from the anterior 
surface of the liver b> blunt dissection The tumor 
was about the size and shape of a large placenta, 
some 4 inches m thickness Dr Halstead thought 
It was most probably a sarcoma Later, in the lab- 
oratory, It was found to be a granuloma formed 
around a small towel evidently left in the belly at 
the gall bladder operation Patient recovered 

Wagner reports a case in which a tumor 
following laparotomy occupied a large por- 
tion of the abdominal w all 

The tumor was adherent to the cxcum and 
omentum At operation it was thought to be a sar- 
coma, and microscopic examination failed to reveal 
whether it was a sarcoma or an actinomycosis 
Later, when the dressing was being done, a large 
abscess cavity was found containing part of a me 
tallic instrument used at the original operation 

3 Under traumas in general many interest- 
ing examples of the development of these 
granulomata can be found 

Author’s Case 8 is descriptive of an obscure 
injury to the abdomen, resulting in an un- 
diagnosed tear of the mesentery followed 3 
months later by an intestinal obstruction due 
to the formation of a constricting tumor mass 
which proved to be inflammatory I have 
found no reports of a similar case (Fig 6) 

Case 9 illustrates another tumor mass due 
to a severe blow on the abdomen which re- 
sulted m an undiagnosed rupture of the small 
intestine (Figs 8 and 9) 

In Case 10 the tumor mass was more rapid 
m formation and resulted from a small tear in 
the mesentery and a partial volvulus and a 


piling up of an inflammatory reaction in the 
omentum 

Dr S W McArthur gave me the following 
unreported case m which he feels that trauma 
was the exciting c luse 

In 1925, a man engaged in steel riveting consulted 
him because of a swelling in right lower quadrant 
It was so prominent that the doctor could see the 
swelling plainly as the man lay on the examining 
table It was a hard tumor which had been increas 
mg m size for several weeks At operation a tumor 
the size of a cocoanut and inv olv ing the caecum and 
with loops of gut adherent to it, was exposed \ 
diagnosis of malignancy was made A small section 
was removed for biopsy as the tumor was considered 
inoperable The laboratory report came back as 
chronic inflammatory hyperplasia The man recov 
ered and within 3 weeks the mass had disappeared 
Four months later there was a recurrence of the 
condition and Dr McArthur again operated upon 
him At this time he remov ed an inflamed appendix 
from the center of a re forming mass 

This patient held the blunt end of the riveter 
against his abdomen, making strong pressure ev 
actly over the appendix region It was thought that 
this long continued trauma accounted for the chron 
icity of the condition 

Foreign bodies involving the intestinal 
tract or left in the abdomen by surgeons have 
been mentioned Foreign bodies penetrating 
and remaining m the abdominal cavity like- 
wise form the nucleus of a granulomatous 
mass 

Dr George W Morse, of Boston, has writ- 
ten me of a case injured by a board flying 
back from a arcular saw and striking patient 
forably m the abdomen 

Patient was treated for severe contusion and lac 
eration of abdominal w all without operation A year 
later patient developed a tumor in the abdomen m 
region of umbilicus and extending partly into right 
lower quadrant Laparotomy rev ealed omentum and 
mtebtines more or less adherent over a tumor mass 
which seemed to be retroperitoneal In exposing 
this mass more thoroughly it ruptured and pus 
escaped It seemed to be thick, somewhat necrotic 
granulation tissue and in the portion containing pus 
a splinter of wood approximately 3 inches long was 
found and removed Drainage only was done with 
complete recovery of the patient 

All of the conditions mentioned form the 
etiological basis for the development of these 
infective granulomata, so uniformly charac- 
tenstic in their behavior that they deserve 
to be considered as a definite pathological 
entity 
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The s>mptoms can be cluided into three 
t>pes (a) mflammatorj , (b) obstructi\e, and 
(c) constitutional In some cases onl> one of 
these conditions ^\lll exist, \\hile m others all 
three maj co exist 

Injlammalory type In the inflammalor> 
t\pe the condition is characterized b> \arjing 
degrees of abdominal pam, usuall> mild, 
nausea or \omiting and local tenderness As 
a rule these s>mptoms are of long standing 
and there is a historj of relief and cxacerba 
tions Fe\er, seldom more than loo degrees 
IS frequentlj present but not constant and is 
occasiondllj accompanied ualh chilly sensa 
tions A leucoc>tosis of 12,000 to 15,000 is 
general!> present uith polymorphonuclear 
cells predominating The picture may nc\cr 
exceed that of a lou grade infection while m a 
few cases a se\crc attack may dexclop which 
resembles acute appendicitis or dixerticulitis 
On examination, adefinitemassor indurated 
arcd can frequently be palpated This usually 
IS so definite that a tumor is at once thought of 
Obslntclue t\pc The chief symptom is 
exacerbations of colic like pam and con 
stipation finally developing into the severe 
abdominal pain and obstipation of a partial 
or complete obstruction Usually by the 
time obstruction symptoms develop the 
low grade fever leucocytosis and local ten 
derncss hav e also become a part of the picture 
The hnding of the tumor mass with ob 
struction practically always results m a 
diagnosis of carcinoma Or if the inflamma 
tory symptoms accompany those of obstruc- 
tion a diagnosis of tuberculosis of th< bowel is 
often made 

Consliliitional sMiiploms of loss of weight, 
loss of appetite, anxiety neurosis espcaally 
fear of a malignancy, are frequently present 
\ ray examination will usually reveal 
evidences of obstruction m the obstructive 
type whereas this evadence is usually absent 
m the type giving inflammatory symptoms 
Early X ray pictures are frequently negative 
v\hereas a later \ ray him m the same case 
rexeals a defect or developing obstruction 
The \ ray often only further confuses the 
diagnosis On the other hand escape of the 
barium into linger like projections, pouches 


or pockets m the mass is very suggestive of 
granuloma Care must be used in selecting 
the case for \ ray examination as the barium 
meal may produce complete obstruction in 
the partially obstructed case 

DLVCNOSIS 

The terms “pseudo tumors” and “false 
cancers” are sufiicient to indicate the great 
difTiculty of differentiating these inflammatory 
masses from true tumors They are usually 
diagnosed as carcmomita, less frequently as 
tuberculosis of the intestine, and occasionally 
as sarcomata Several authors state that the 
diagnosis is impossible prior to operation 
(Kochcr ) 

As one becomes more and more interested 
m these strange granulomatous masses, he is 
led to suspect the condition more often and 
thus w ill be able to diagnose some of the cases 
prior to operation The low grade fever, the 
leucocytosis, the history of some of the trau 
mas that often precede the condition with the 
finding of an obscure mass, warrants a prob 
able diagnosis If the \ ray findings show 
the finger like projections into the mass, his 
diagnosis is strengthened 

Ihc following short resumes of incorrect 
diagnoses best illustrate the diftcrential 
diagnosis 

Tumor 0/ the livrr Mrs 15 daughter of a former 
professor of Rush referred by Dr S S Slay maker 
with a diagnosis of pall stones, had typical cohe like 
attacks slight temperature jaundice and leucocy 
tosis of 2S000 She was operated upon bv the 
author and scxcral large gall stones were removed 
Patient made an excellent rcco\er\ and was dis 
ehargcil after 3 weeks temperature normal wound 
healed but wUh a leucocy tons of 24 ooo still present 
After 6 weeks she began to have a slight fever and 
increase of white count to j6 000 She returned to 
the hospital and after several consultations it was 
dccidcrl that a liver abscess was present Again op 
eration was done and one bluish red nodule the sue 
of an I- nglibh w alnut w as found on the anterior sur 
face of the liver Aspirating needle exploration of 
the Uver in all directions failed to reveal an abscess 
bmall sections of this nodule were removed and lab- 
oratory diagnosis was ‘ inflammatory hyperplasia ' 
Seirch of the literature revealed that Iwmg had 
described a solitarv bluish nodule of the liver under 
Hodgkin s granuloma I aticnt had periods of im 
provement and then exacerbations of fever with in 
creasing white count finally reaching 78 000 Death 
occurred 10 months later At autopsy three of these 
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small tumor masses of the liver v\ere found, also 
enlarged mesenteric ghnds with bluish pigmented 
cut surfaces Final correct diagnosis was Ijmpho 
sarcoma 

Granuloma of pancreas, diagnosed carcinoma Mrs 
H, referred b> Dr N C Gilbert with a diagnosis 
of gall stones with common duct obstruction Pa 
tient had had her first attack of gall-stone colic on 
Saturday and entered the hospital on Mondaj She 
had a temperature of 100 degrees marked tenderness 
and rigidity o\er gallbladder region, and se\ere 
jaundice She was operated upon on Thursday 
Two large gall stones were removed There was no 
stone in the common duct, but a stony, hard mass 
the size of a baseball and mvolvmg three fourths of 
the pancreas was found Fine, recently formed 
fibrinous adhesions bound the duodenum and stom 
ach and some of the omentum to the mass Enlarged 
glands were also present Se\eral doctors present at 
the operation, who could easily see the tumor agreed 
with me that this was very probably carcinoma A 
small section was removed for biopsy We were so 
positive of our diagnosis that Dr Gilbert and I told 
the husband that his wife probably had cancer 
Laboratory diagnosis after a w eek w'as mfiammatory 
hyperplasia of pancreatic tissue Patient made an 
excellent recovery With drainage of gall bladder 
jaundice disappeared within a weeks No mass could 
be palpated after wound had healed Patient is m 
good health alter 8 months She has gamed 25 
pounds in weight 

Inflammatory granulomatous mass of pvloric end of 
stomach, diagnosed carcinoma (see Case 2) 

Inflammatory mass of pyloric end of stomach, diag- 
nosed gall stones (see Case 3) 

Carcinoma of cacum, diagnosed infectite granuloma 
H B , aged 40 years, switchman, ga\e a history of 
having had appendix removed i vear previously He 
entered the hospital on account of pain m the lower 
right quadrant, obstructue symptoms and loss of 
weight A mass could be palpated in the neighbor- 
hood of the ciecum Coming shortly after Case 7 
(granuloma with pursestring suture in center of 
mass) and with similar symptoms I diagnosed the 
condition as granuloma Wassermann reaction was 
negative Operation disclosed a circumscribed mass 
which could be freed and removed by resection of 
caicum and anastomosis of ilium and ascending 
colon Laboratory study proved this to be a true 
carcinoma 

Aciinomycosts of sigmoid, diagnosed carcinoma 
{Gilbert), infective granuloma {Mock) Miss F , aged 
5S years, referred by Drs Harry Culver and N C 
Gilbert with a diagnosis of carcinoma of the sigmoid 
Patient had been sick 3 months with weakness, loss 
of weight, and slowly increasing obstruction symp- 
toms X ray study showed a constriction in sigmoid 
but with irregular projections of the barium into a 
mass about the sigmoid Because of these findings 
Dr Jenkinson of the X ray department and the 
author diagnosed a diverticulitis with granuloma 
Operation revealed a large mass the size of a cocoa- 


nut with semi necrotic areas and involving the left 
tube and ovarv The mass could not be removed, 
therefore a section was taken and also the left ovary 
was removed A colostomy was performed Patho 
logical study of section and of ovarv revealed the 
condition to be a specific granuloma due to actino 
mycosis Patient died 2 weeks later 

Infected mescnlcnc lymph glands This patient, a 
boy 18 years old, gave a history of severe tonsillitis 
6 weeks previous to entrance to the hospital On 
admission he had sev ere pain m the left permephritic 
region, marked tenderness and rigidity in same re 
gion with extension over the upper part of the left 
abdomen Temperature was 102 degrees and white 
count r8 000 Diagnosis of permephritic abscess was 
made, and the patient was operated upon by the 
genito urmarv serv ice No abscess was found The 
wound was closed Patient continued to have a tem 
perature and high white count and i week later he 
was referred because of possible abdominal condi 
tion \ point of extreme tenderness and suspicion 
of a mass were located over the descending colon 
Diagnosis of possible diverticulitis with granuloma 
or ‘this IS possibly a case of enlarged mesenteric 
glands and retroperitoneal glands, the result of se 
vere tonsillitis Because of the obscure nature of the 
findings feel justified in laparotomy ” (case note) 
Operation revealed a definite enlargement of the 
mesenteric glands and glands could be felt retroperi- 
toneally , no other pathological findings Patient 
made a good recovery A later X ray of the gastro 
intestinal tract rev ealed a small duodenal ulcer which 
Dr Jenkinson of the X ray Department felt showed 
a perforation This may have been the source of 
the infection 

Tuberculous granuloma of intestine This is a con- 
dition usually found in children or very young 
people The cxcum is the commonest site of the 
tumor mass Bovine tuberculosis is more often the 
cause of the condition The differential diagnosis 
from an infective granuloma must usually be made 
m the laboratory 

Svphiltiic gumma of the gastro intestinal tract is 
rather rare The slow progress of the condition and 
the positive Uassermann warrant instituting anti 
syphilitic treatment and the disappearance of the 
condition leads one to this diagnosis 

Anthrax and blastomycosis must be considered but 
here again the true diagnosis will usually be made 
later in the laboratory 

TREATMENT 

It IS my experience, and many authors so 
state, that frequently these tumors disappear 
after sidetracking of the intestine or even 
after simple exposure of the tumor mass 

When the inflammatory nature can be 
diagnosed at operation, and obstruction synnp- 
toms are absent, local removal, or, if pus is 
present, drainageonly will usually resultmcure 
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When defunte obstruction is present resec 
tion of the bowel or, if the tumor is so exten 
sue that this is impossible, a sidetracking 
anastomosis is necessary 

When on exploring the abdomen, one finds 
a large inoperable mass and is quite positixc 
that this IS malignant, he should nevertheless 
remove a section for biopsy The laboratory 
stud> ma> reveal the condition to be an m 
fective granuloma Thus the surgeon will 
avoid making a fatal prognosis on a so called 
cancer case that later recovers 

If, after deciding the tumor is malignant 
and inoperable, the biopsj proves it to be in 
fective granuloma then one should wait to 
see if the mass will disappear But if the in 
flammatory sj mptoms persist or if obslructiv e 
sjmptoms develop then one should certainly 
re-operate 

C VSE REl ORTS 

Case I rue>earsago Mrs S D 69 years «( 
age a widow of a Chicago ph)sici3n was referred 
to me b> Dr Eugene Talbot, for operation on ac 
count of gall stones In securing her history she 
related that 19 )ears previous!) she was in Berlin 
when she became sick She cabled her husband who 
advised her by cablegram to consult Prof R Dili 
mar She did so and a tumor in the lower left quad 
rant of her abdomen was diagnosed Prof Bumm, 
a noted surgeon operated and found an inoperable 
carcinoma The patient was told of her condition 
and a letter with drawings of the tumor mass was 
sent to her husband Phis patient gave me the 
original drawing of this tumor, made by Prof 
Bumm who explained in a footnote that the tumor 
was inoperable carcinoma of the left tube, left ovary 
and sigmoid (Fig i) Patient stated that for a > cars 
following this operation she was an invalid expecting 
any dav to die but at the end of that time she began 
to realize that she was growing better and stronger 
every da) Meanwhile her husband died full) ex 
peeling that his wife would soon follow' him to the 
better land But with the exception of gall stones 
she has been in excellent health all these >ears Her 
one request was that at this operation for gall stones 
I should explore her sigmoid to sec what bad be 
come of her cancer On opening her abdomen with 
a w ide incision and before remov mg a large number 
of gall stones, I carefully explored the entire abdomi 
nal cavit) and especially the left lower quadrant 
There was absolutely no sign of a tumor mass nor 
even adhesions at the site of the original condition 
knowing the reputation of Dr Bumm one must 
acknowledge that a tumor like mass existed, but it 
must have been an inflammatory mass possibly aris 
ing from a diverticulitis of the sigmoid forming an 
infective granuloma instead of an abscess Patient 
is still in excellent health 


Case 2 Miss T S , aged 56 years, entered St 
Luke’s Hospital April, 1928, on service of Dr Iv C 
Gilbert She gave a history of stomach distress for 
years with vomiting shortly after meals and marked 
loss of weight during the last 3 months Her weight 
at this time was down to 86 pounds \ ra) exami 
nation showed a constricting defect near the pjlonc 
end of the stomach She was referred to author for 
operation with the diagnosis of carcinoma A gaslro 
enterostomy seemed indicated to relieve her starva 
tion and vomiting On exposing the stomach a mass 
the size of an orange was found involving all the 
pyloric end of the stomach There were many en 
larged glands along the greater curvature of the 
stomach but no nodules on the liver The mass was 
freed from the pancreas and surrounding tissues and 
It was felt that a stomach resection with removal of 
this malignant growth was possible and therefore 
this was done and successfully Even after removal 
we were positive the gross specimen was carcinoma 
and the relatives were so informed \ few days 
later the laboratory report came back with the diag 
nosi^of 'inflammatory granulomatous tissue ’ Pa 
ticnt made good recovery and at the end of a year 
had gained weight to 140 pounds She is still m 
good health 

C\SE3 Mrs J \\ aged 52 years, married, no 
children developed a sudden acute pain in upper 
abdomen while away on vacation m February 1929 
Pam was colic like in character and accompanied 
with profuse vomiting She was advised to return 
home at once and went directly from tram to hos 
pital hxammation revealed marked tenderness and 
rigidity in upper abdomen pam shooting to right 
shoulder Patient was still vomiting but no blood 
was found in vomitus Tempenture was normal 
leucocyte count 12 ooo No jaundice Diagnosisof 
gall stones with possible empyema of gall bladder 
made At operation gall bladder was normal but 
a tumor the size of an orange and involving most 
of the lesser curvature of the stomach was found 
This wns thought to be carcinoma After consider 
able difficulty , a stomach resection w as done almost 
two thirds of the stomnch being removed The 
pathologist and internist both agreed with author 
that the gross specimen resembled carcinoma How 
ever one week htcr the report came back from the 
laboratory as “inflammatory hyperplastic mass” 
Patient recov cred and has been w ell cv cr since 

Casf 4 r D Italian aged 38 years referred 
by Dr Fugene Talbot in November 19 S Patient 
had a palpable mass m upper abdomen with marked 
pyloric obstruction symptoms He bad lost 30 
pounds m weight Dr lalbot diagnosed condition 
as a granuloma about the site of a gastric ulcer At 
operation a large, uncircumscnbed mass was found 
involving all the pyloric end of the stomach, part 
of the duodenum and pancreas An effort was made 
to remove the mass by a stomach resection Only 
a part of the mass could be removed The end of 
the duodenum was closed, the defect in the stomach 
sutured, and an anastomosis of stomach and jejunum 
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done The patient died on the third daj Labora 
tory diagnosis 'nas "inflammaton h>perplastic 
mass ” I belie\e if a simple gastro enterostom> had 
been done without an effort to remove the mass, 
which resembled cancer, the outcome in this case 
might have been different 

Case 5 Mrs T R , aged 4S years referred by 
Dr E D Skeen, of Gar> , Indiana This patient had 
been operated upon 6 months previouslj by Dr 
Skeen At that time he found a large tumor mass 
of the omentum located chiefly in the left side of 
the abdomen on the level of the umbilicus A section 
was taken from tumor mass for biopsy and the ab- 
domen was then closed It was reported as chrome 
inflammator> hjperplasia of the omentum The 
mass remained palpable and as the patient was be- 
ginning to have obstruction sjmptoms, the author 
was c’alled to Gar> to re operate Upon opening the 
abdomen a thickened, nodular, and \cr> firm omen 
turn was found forming a definite tumor mass just 
abov e the left lower quadrant It was fairly adherent 
to the small bowel from which it was finall> freed 
Below the omental mass, loops of the small intestine 
were found more or less closelv bound together b> 
thin, fibrinous, and fibrous bands of adhesions, the 
typical picture of a localised adhesive peritonitis 
Three of these loops were so kinked as to be almost 
complete^ obstructed The fibrous bands between 
these loops could not be torn away as could man> 
of the fibrinous bands, but it was necessary to cut 
these As completely as possible these adhesions 
were removed and then all of the thickened, granu- 
lomatous portion of the omentum was resected The 
bowel Itself showed no evidence of pathology other 
than the partial obstruction due to these external 
bands The patient recovered but for 2 jears was 
in poor health A recent letter stated that she was 
now quite well 

Case 6 C B , white, male, aged 20 years Pa- 
tient entered St Luke’s Hospital on Januar> 3, 1926, 
on the service of Dr N C Gilbert There was a 
history of loss of weight amounting to 15 pounds 
m the last 6 weeks, productive cough, lassitude, and 
pain in the left lower quadrant Patient states that 
he was in good health until about i year ago when 
he began having attacks of tonsillitis The last at- 
tack was 6 weeks ago and was very severe On two 
occasions during the past >ear he had suffered pain 
m the left side of his abdomen, accompanied by 
vomiting, chills, and fever There had been no 
diarrhcea or constipation The diagnosis on admis- 
sion to the hospital was pennephritic abscess 

Examination showed the left side of the abdomen 
was very tender with an irregular mass easily pal- 
pable just below the left costal margin This mass 
seemed to extend backward and upward, it was im- 
possible to say whether this mass originated from 
the kidne> region or from the splenic flexure of the 
colon The white blood count ranged from 14,000 
to 1 8,000, the differential blood count was normal 
Red blood count 4,200,000, haimoglobm 78 per cent 
The urine was negative on repeated examinations 


Sputum examinations were negative Temperature 
was 99 6 degrees, pulse 100, respirations 22 

A gastro intestinal X ray examination at this time 
showed a definite filling defect involving the proxi 
mal portion of the distal colon with a definite nar- 
rowing of the transverse colon The patholog> cor- 
responded to the mass and seemed chiefly located 
about the splenic flexure area Below this area w ere 
a number of small shadows which had the appear- 
ance of diverticula Four different pre operative 
diagnoses by four different consultants were made 
on this case, viz pennephritic abscess, dxv erticulitis 
of the colon, tuberculous granuloma similar to those 
seen about the caical area, and mahgnancj 

Patient was operated upon by the author on 
January 7, 1926 A left rectus incision 6 inches long 
was made and a mass about the size of a fist was 
found completely surrounding the splenic flexure of 
the colon The mass was chiefly a firm, irregular 
tumor with areas of softening resembling ulceration 
The omentum and greater curvature of the stomach 
were adherent to the mass above The majority of 
the mass extended posterior to the colon The pa- 
thologist was present at this operation and agreed 
with all the doctors who were standing about that 
the mass resembled a malignancy more than any- 
thing else A section was taken and immediately 
examined by the frozen section method The report 
was malignancy, most probably small round celled 
sarcoma Meanwhile, a considerable portion of the 
tumor posterior to the colon had been remov ed The 
remainder of the tumor so involved the bowel that 
resection would be necessary When the frozen- 
section report came back, it was decided that a 
two stage operation was most feasible and there- 
fore a loop of the transverse colon was brought out 
side the abdominal wound preparatory to making 
a colostomy opening a few day s later The abdomen 
was then closed The father of this boy was informed 
that his son had a mabgnant tumor and that the 
chances of recovery were very slight 

Four days later the following pathological report 
was submitted by Dr Edwin F Hirsch, pathologist 
at St Luke’s 

"Tissue from around splenic flexure of colon 
These two pieces of fat and fibrous tissue markedly 
reddened are 7 by 4 by 13 centimeters and 3 5 by 
2 s by 1 5 centimeters On each is a dark red granu- 
lar surface, on the larger 4 5 by 3 5 centimeters, on 
the smaller 3 $ by 2 centimeters which is like granu- 
lation tissue Cut across, there is considerable yellow 
fat and white tissue like fibrous tissue The frozen 
sections were regarded as containing (i) granulation 
tissue, and (2) possibly fibrosarcoma tissue There 
are five more fragments of tissue like those already 
mentioned, together equal to a mass 6 by 5 by 2 
centimeters jlicroscopic examination shows that 
large portions of this tissue are dense hyahmzed 
fibrous tissue and the portion corresponding to the 
reddened parts is a zone of cedematous granulation 
tissue containing many polymorphonuclear leuco- 
cy tes The changes in the granulation tissue are not 



686 


SURGERY, GYNECOLOGY AND OBSTETRICS 


like tuberculosis In the 85 sections of tissue CTam 
ined from different levels and different blocks, there 
are no tissue changes except those of ^ chronic in 
flammation and those associated with the healing of 
chronic granulation tissue In no section is there 
tumor tissue Diagnosis chronic infective granula 
tion tissue ’ 

Two dajs following the operation patient dc 
V eloped a ver> marked faical fistula This persisted 
for 2 weeks ^t the end of that time patient began 
passing faecal material from the rectum normall> 
\t the end of 3 weeks the transverse colon was re 
turned within the abdominal cavitj This was im 
mediately followed bj a recurrence of the fxrcal 
fistula which persisted for to da>s Eollowing this, 
patient again developed normal bowel movements 
During his convalescence he showed a ver> marked 
loss of weight loss of appetite and periodic spells of 
nausea He was in the hospital approximate!) 3 
months Patient now is in excellent health and has 
been for 4)^ jears (Fig 4) 

Case 7 Sirs M J aged 32 years white no 
children Patient first entered St Luke s Hospital 
on February 5 rgaa on the service of Dr tugenc 
Carev complaining of nausea loss of appetite con 
stipation and tenderness m right tower quadrant 
In \ugust 1919 patient underwent an appendec 
tom\ The attack of appendicitis had not been very 
severe and no drainage had been necessary Patient 
was free of symptoms until Jinutry' 7 1922 when 
following theeatingof a big dinner she complained of 
distress in the abdomen with nausea the following 
day Since then she has had loss of appetite nausea 
nervousness irritability and constipation with occa 
sional attacks of tenderness in the right lower quad 
rant Other svmptoms were negative The men 
strual historv was normal At this time physical 
examination revealed slight tenderness over the 
cjccum colon definitely spastic Gastro intestinal 
\ ray examination at this time showed colon filling 
readilv with no defects or obstructions tipofCTCum 
irregular with the constriction at the terminal of the 
ileum about one inch from the ileocrcal valve some 
infiltration extending downward from the CTCum 
which IS regular m outline and may be due to an 
abscess A diagnosis of adhesions around the excum 
with probable abscess w as made The Icucocy f c count 
at this time was 7 800 red blood cells 4 370000 
hxmoglobin 81 per cent Patient was discharged 
from the hospital after 3 days of observation 

Patient was referred to the author 10 days later 
by Dr Eugene Carey and Dr M L Blatt At this 
time patient staled that her general physical condi 
tion had improved but she was still having the occa 
sional attacks of distress in the right lower quadrant 
and the tenderness in this area was becoming more 
and more sensitive There was a historv of loss of 
weight and appetite for the past 3 or 4 months and 
at various times she had had fever in the afternoons 
She was referred at this time because of a definitely 
outlined mass m the right lower quadrant I xami 
nation of abdomen revealed tenderness and rigidity 


of her ngfat lower quadrant A mass about the size 
of a fist was palpable over McBurncy’s point The 
mass was not movable The liver was definitely 
palpable the spleen not palpable Temperature was 
994 degrees, pulse 100 respirations 22 Leucocyte 
count was 16000 on the first day and 14000 on 
the second Red blood cells numbered 4 300 000 
llxmoglobm was 80 per cent \aginal examination 
showed the pelvic organs normal but the mass could 
be felt through the right vault The general physical 
examination was otherwise negative 

On second day after admission patient was oper 
aled upon the incision being made over the appen 
diceal region V large well defined tumor mass 
about the size of an orange was found to involve the 
distal 2 inches of the ileum and the entire cxcum 
The mass was adherent to the lateral and posterior 
parietal peritoneum and two areas of loops of small 
intestines were adherent to the mass The patholo 
giat of the hospital was present, as arrangements 
had been made for a frozen section if necessary He 
agreed with the surgeon that the mass resembled a 
malignant growth \ small fragment was removed 
for frozen section examination While this section 
was being made the tumor mass was rather easily 
freed from its adhesions and delivered from the ab 
domen with the involved portion of the bowel Just 
as this was completed the pathologist reported that 
the frozen section showed carcinoma Immediately 
resection of the tumor and involved bowel was per 
formed followed by a lateral anastomosis of the 
ileum and the ascending colon near the hepatic 
flexure The abdomen was then closed without 
drainage 

The patient’s relatives were informed of the ma 
Iignant nature of this tumor Five days later the 
surgeon and attending physicians were called to the 
laboratory to examine the regularly prepared sec 
tions made from the specimen These showed in 
stead of carcinoma masses of inflammatory tissue 
The microscopic slides showed considerable hyaline 
fibrous tissue in the intestinal wall at the head of 
the cxcum with focal areas of chronic inflammation 
All the slides showed lymphoid tissue and large num 
bers of polymorphonuclear leucocytes In several 
sections there were small groups of giant cells re 
sembimg mass cells which had resulted from some 
foreign body rather than from tuberculosis The 
pathological report was infective granuloma of the 
cxcum (This is the only one of mv cases in which 
the pathologist has used the term infectiv e granu 
loma ') 

In the head of the cxcum forming almost the 
center of the tumor like mass was found a /i«r« 
pursestnng suture which undoubtedly formed the 
nucleus and cause of this infective granuloma Pa 
tient made an excellent recovery and has been well 
ever since Two years ago she gave birth to a baby 
and went through the ordeal without any comph 
cations (I ig s) 

C\sr8 J 5 i white male, aged S3 years Patient 
entered St Luke s Hospital on July 30 1926 com 
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plaining of intermittent pain in the lower abdomen 
knife like m character, alwavs starting under the 
right costal margin and moving downward to the 
pelvis across the left lower quadrant This trouble 
was of 3 months’ duration Patient stated that he 
had been injured at work 4 months pre\iousl\, at 
which time he sustained a skull fracture and other 
head injuries He was m another hospital for 6 
weeks and the records showed that he was uncon 
scious for the first 2 weeks For 2 weeks prior to 
his discharge from this hospital and for 10 weeks 
following his discharge, he had been troubled with 
these cramps He had suffered a loss of appetite 
and had lost no pounds in weight Because of these 
complaints, patient was sent to author for obser- 
vation 

Physical examination re\ealed a poorly nourished 
white male, ver> thin, with slight tenderness in the 
umbilical region of the abdomen No masses were 
palpable in the abdomen but the small spastic de 
scending colon could easil> be palpated The bowel 
movements were irregular and suggestive of spastic 
colon There was a large left scrotal hernia which 
had been present for jears and which caused no 
trouble There was slight cedema of both ankles 
Ph>sical examination was otherwise negative Tern 
perature was 98 degrees, pulse 80, respirations 20 
Red blood count 4,530,000 white count 6,950, 
hiemoglobm 88 per cent, differential blood count 
normal Urine was negative at all times Wasser 
mann negative X ra> examination showed the gall 
bladder normal, the gastro intestinal films presented 
no filling defects and no pathological change m the 
stomach, small or large intestines except in the do' 
scending colon, which showed a spastic condition 
A diagnosis of spastic colitis was made 

Patient was placed on small doses of tincture of 
belladonna and a very soft non-residue diet At the 
end of 12 days he was discharged from the hospital 
relieved of his cramp like pains and showing definite 
signs of improvement He was instructed to con- 
tinue the treatment described Patient returned to 
the hospital 4 days later, however, with the same 
complaints He was again placed under careful die 
tary regimen with tincture of belladonna and again 
showed improvement He was again discharged on 
September 22, 1926 

On October 12, patient was brought to the hos- 
pital by his wife He was verv sick, the abdomen 
distended and very marked peristaltic waves were 
present There w as no marked tenderness nor rigid 
ity The abdomen was so distended that palpation 
of anj tumor masses was impossible There had been 
a marked loss of weight during the last 3 weeks 
Constipation w as present With enemas small bowel 
movements were obtained and patient passed gas 
readily Because of evidence of partial obstruction, 
another gastrointestinal X ray was contraindi- 
cated Temperature, pulse, and respirations were 
normal The blood count remained normal A dug 
nosis of carcinoma, possiblv of the colon, with partial 
obstruction was made 


This patient was operated upon b> the author on 
October 14 A midline incision 6 inches long was 
made Immediately on opening the bow el a marked 
distention of the small intestine w as observ ed This 
distention ended at a small, hard, constricting mass 
in the ileum, and below this point the bowel was 
small and flat This constricted area was about 2 
inches m length Opposite the constriction in the 
small bowel was a tear in the mesenter> resembling 
a half moon and about 3 inches in diameter 
Through this tear was a loop of small intestine which 
was not constricted and which was easily removed 
\ diagnosis was made on these findings of an m 
flammatory granuloma, the result of a slow necrosis 
followed b> a reparative process The necrosis of 
the bowel wall resulted undoubtedly from interfer 
ence to its circulation by this tear in the mesenterj 

A resection of the involved portion of the small 
bowel was done followed b> end to end anastomosis, 
the abdomen was closed without drainage Patient 
made an excellent recovery and was discharged on 
a Wednesday , 3 weeks later At his request he was 
allowed to remain at the hospital until the following 
Sunday when he expected to go out of the city to 
convalesce On Saturday night he developed severe 
pam and swelling in the left scrotal hernia He was 
seen by an assistant who reduced the hernia and 
felt that the patient was m no danger The author 
saw the patient early Sunday morning and because 
of definite induration in the hernial sac immediate 
operation was performed A large amount of omen 
turn was incarcerated m the hernia and had become 
strangulated There was considerable accumulation 
of dark, serous material in the sac Patient was 
very septic He died 3 days later from this stran 
gulation 

The pathological report made Dr E F Hirsch, 
pathologist at St Luke s Hospital, on the resected 
bowel follows “The specimen is a segment of small 
bowel 3 centimeters long, continuous with a dilated 
portion 10 centimeters long The mucosa of the first 
portion IS pink velvety, m transverse folds Begin 
ning abruptly is a pink, slightly depressed tissue 
that extends through the distal part of the second 
portion 8 centimeters and with these structures 
opened along the mesentery this surface is fan 
shaped 9 centimeters wide Beyond this region is 
pink, velvety, hype^a^mlc bowel lining in transverse 
folds The fan shaped region is made up of many 
close set, but regular, small papillary elevations that 
vary m size from o 5 to i 5 centimeters Cut across 
at this level the mucosa is limited to the surface 
about I millimeter thick, excepting the papillary 
folds The width of normal bowel lining is about 
5 centimeters at the lateral edges and 2 centimeters 
m the center In the mesentery is a mass of fat 
tissue 8 centimeters long, about 6 centimeters wide, 
and 2 5 centimeters thick It contains fibrous tissue 
and lymph glands as large as i 5 centimeters with 
pale gray tissue substance (see sketch) Microscopic 
examination shows that (A) the polvpoid folds m 
the lining are vascular, chrome granulation tissue 
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m winch the predominant elements are mononuclear 
cells, many like l>mphocjtes Between the folds 
and in crcMCes are tissues densely infiltrated with 
polynuclear leucoc>tes The muscular layer con- 
tains regions of chronic inflammation The subpen 
toneal tissues are cedematous and are changed by 
a chronic inflammation The regional fat tissues 
contain mononuclear cells w ith a brow n pigment like 
changed blood (B) I here is a hjperplasia of the 
lymphoid tissue and mononuclear cells in the lymph 
nodes of the mesentery (C) This is a small bowel 
with an cedematous mucosa and submucosa D and 
E resemble C \\ ith all there is a suhperitonea! 
osdema and chronic inflammation T G, and II are 
essentially like •k Diagnosis chronic inflammatory 
hyperplasia of small bowel with stenosis (Tigs 6 
and 7) 

Case g P M male aged 40 years was ad 
mittcd to m\ ser\ ice in St Luke s Hospital in June 
igzs Ten days previously he was struck forcibly 
in the abdomen o\ cr the right rectus and just below 
the umbilicus bv a heavy board rebounding (com 
a circular saw when the saw struck a knot hole 
Patient went home as he refused to enter a hospital 
He was quite ill (or several days but was not per 
suaded to go to the hospital until 10 davs later Lx 
amination on admission showed ecchymosisover the 
lower abdomen and extending down onto the pen 
neum There was slight rigidity and tenderness over 
the right rectus Temperature and pulse were nor 
mal bite blood count tr 000 As patient seemed 
from his history to be improving no operative inter 
ference was deemed necessary A week later he was 
allowed out of bed The next morning he called our 
attention to a ‘ lump when he stood up Exami 
nation showed a definite true traumatic hernia 
dircctlv at the point where he was struck This was 
operated upon the next day On opening directly 
over the hernial mass the bulging peritoneal sne was 
exposed On its inner surface was a tear and pro 
trudiog through this tear was a granulomatous 
thickened piece of omentum which was buned under 
the torn margin of the right rectus It formed a 
mass about the size of half an egg and when it was 
freed and brought out into the wound a loop of 
smillbowel was adherent to it On freeing the bowel 
from the mass a perforation in the bowel was ex 
posed This granuloma of the omentum had formed 
first as a protective agent over the site of perfora 
tion had become mildly infected from the contents 
of the bowel and had developed a granuloma which 
was truly a reparative process (Figs S and 9) If 
the traumatic hernia had not developed we would 
perhaps never have known of this perforation 

Case 10 R D male aged j 8 years, was injured 
by a heavy pulley striking him a severe blow over 
the right lower chest and right side of abdomen 
He suffered fractures of the ninth and tenth ribs 
He was admitted to Roslyn Hospital immediately 
after the accident On the fourth day the author 
was called because patient was suflermg excruciat 
ing pains in upper right abdomen He seemed in 


great shock, respirations were 36, pulse 120 and 
thready, temperature 100 degrees and white blood 
count 14,000 On examination dullness could be 
obtained over the right lower lung and a few fine 
riles with distant almost bronchial breath tones 
The abdomen was distended and very tender and 
rigidity was noticeable over all the right upper 
quadrant His bowels had moved once m the last 
34 hours but hid not responded to enemas since 
then The dilTcrcntnl diagnosis between pneumonia 
and some abdominal condition was very diiticuU I 
felt that all of the lung conditions could be explained 
by the fractured ribs and by the fixed diaphragm 
due to some intra abdominal condition The marked 
abdominal findings and the shock could not be ex 
plained by the lung findings Diagnosis was tear of 
mesentery and hxmorrhage 

Immediate operation was performed Free blood 
was found m the abdomen A thickened mass could 
be felt in region of hepatic flexure This mass was 
made up of granulomatous omentum and distended 
ascending colon The omentum was freed and was 
found to be thickened until it was almost the size 
of an orange A smyll tear was present in the 
mesentery and directly opposite this was almost a 
complete volvulus of the Gowcl The colon was vn 
twisted the tear sutured and the excessively thick 
cned portion ol the omentum removed 

SUMMVRy AND CONCLUSIOSS 

1 Infective gnnulomata are far more 
frequent ih-tn the litenture on this subject 
would lead one to btliev c 

2 The condition is directlj due to a low 
grade infection causing an impairment to the 
arculation or to an impairment of the arcu 
lation followed by a low grade infection In 
cither case there is an inflammatory reaction 
characterized b> a necrosis and a reparative 
process acting and reacting with a gradually 
increasing building up of an inflammatory 
mass until a granuloma reaching ev en the size 
of a cocoanut has formed Occasionally the 
reparative process predominates early m the 
oyndition and one finds a constricting or 
stcnosing granuloma 

3 Infections within the gastro intestinal 
tract such as appendicitis or diverticulitis, 
ulcers cither within the stomach or m the 
intestine, foreign bodies withm the bowel 
lumen, in the wall of the bowel, or ly mg m the 
abdomen, such as purscstnng sutures, lap 
pads, or instruments left m the abdomen, 
splinters penetrating into the abdomen, etc , 
may be the nucleus for the foundation of an 
infective granuloma Trauma is a frequent 
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cause for the condition especially trauma 
which results in a tear of the mesentery which 
allows foreign material to remain in the ab- 
dominal cavity or which may cause an undiag- 
nosed and non-fatal perforation or laceration 
of the intestinal wall Extrapentoneal inflam- 
mations may spread to, or in\olve, the gastro- 
intestinal tract in the granulomatous mass 

4 The diagnosis of carcinoma is most fre- 
quently made when an infective granuloma 
exists Many of our recovered cases of inop- 
erable carcinoma of the gastro-mtestinal tract 
have undoubtedly been granulomata A 
more careful studj of all cases of infective 
granuloma will enable an increasing number 
of correct pre-operative diagnoses to be made 

5 No tumor mass of the gastro-intestinal 
tract, considered at operation to be malignant 
and inoperable, should be abandoned without 
first removing a small section for biopsv 
This will prevent a fatal prognosis being made 
of cancer when later the patient may recover 
because the condition w as infective granuloma m 

6 The etiology, the similarity in the chain || 
of symptoms, the characteristic findings at 


operation, and the ability to make the diag- 
nosis on histological study, warrant con- 
sidering infective granuloma as a definite 
disease entit> In the presence of a tumor 
mass wnthin the abdomen, the possibility of 
an infective granuloma should always be 
taken into consideration in making the diag- 
nosis 
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REPLACEMENT LIPOMATOSIS 01 THE KIDNEY* 

ADOIPH \ KUTZMWN AB M D FACS Los Vncfles Califorms 


R eplacement hpomatosis or fat 

replacement of the kidnej parenchj- 
ma IS of rare occurrence The hnding 
of fat m an organ m which it normallj never 
IS observed has aroused but vcr> little interest 
on this continent The European literature 
while an old one, has brought forth man> 
theoretical discussions concerning its un 
known etiology and pathogenesis Morgagni 
was the first to mention this condition but 
his case has been considered as doubtful 
(Hillman) Although Baader (J77S) was the 
first to give definite mention to fati> changes 
in the kidne> (Lacrampe Loustan) Ra>cr in 
1837 described the first well defined case when 
he noted “an interesting case of obliteration 
of the pelvis and all calj ces except one which 
contains a calculus The kidnc> is trans 
formed into a fatt> mass The cortex is 
recognizable onl> in the upper part of the 
kidnej where it has a la>er of pale pmkish 
color The pelvis and caljces are trans 
formed into connective tissue strips distnb 
uted irregularl) m a fattj mass, which has 
the shape of a kidne> ’’ 

Godard (1859) made the first s>stcmatic 
review of the literature, reporting 12 personal 
and collected cases \ccording to Hillman, 
4 of these v\cre doubtful {Alorgagni, Lacnnec 
Cruvcilhier Petrcquin) leaving 8 proved 
cases In 1875, Ebstein reported a single case 
Thinking that lipomata of the kidney were 
ver> rare Lacrampe Loustan (1881) wrote an 
exhaustiv c treatise noting extrarenal and 
intrarenal lipomata but failed to differentiate 
replacement lipomatosis from the latter This 
led him to consider the cases of Baadcr, 
Barth, Bauchet, Houel, and Laboulenc as 
intrarenal lipomata while in rcalitj they were 
lipomatoses A few years later, Rickards 
(1883) cited another case and collected 3 
additional ones (Browne, Heath, Whipham) 
Isolated case reports have since appeared 
from time to time (Young — Kelly Bumam, 
1902, Morns, 1908, Furniss, 1915, Bacon and 
Le Count, 1928, 2 cases) The exhaustive 

■Read before Tbe Clinical Soew^ of Cemto ' 


Study by Hillman (1924) has added i personal 
and 7 collected cases (Hartman, 2 cases, 
Griffon, Israel, 2 cases, Ecodoroff, Grekov), 
while the more recent studies by Tiunkoff 
(1928) and Gimpelson (1929) have recorded 4 
additional cases A diligent search of the liter 
aturc has revealed but 32 proved cases of 
lipomatosis of the kidney, and with the per 
sonal case herein reported, the total is brought 
to 33 cases The Amcncan literature is most 
barren and it is for that reason that an addi 
tiomJ tase report and complete discussion 
have been made 

Male aged $6 >cars cigar dealer, came with the 
following complaints (1) continuous dull pam in 
right kidnc> region (2) burning on urination, (3) 
frequency (4) slight chills and fever The family 
hislorv was irrelevant The past history revealed 
that the patient had a chronic pulmonary tubercu 
losis about 35 years ago from which he had made 
a complete rccovcrv 

The present illness began with a nocturia a to 3 
vears ago No further hutory until 2 weeks ago 
when the patient began to complain of a very sharp 
pain in the right lumbar region which at first radi 
ateil into the right shoulder but later moved ante 
riorly an<l downward into the external genitalia 
These eohes would persist for 4 to 5 hours, leaving 
the palient with a continuous dull lumbar ache on 
the right side rrcqucnl urination and burning have 
been continuouslv present for the last 2 weeks as 
well as periods of slight chills and fev er There has 
also been a loss of appetite headaches and con 
stipation 

The physical examination showed a fairly well 
nourished man good color and not appearing 
acutely ill femperature og s degrees F pulse 72 
respiration ao weight 142 pounds Blood pressure 
140-go 1 xaminalion showed nothing remarkable 

Blood examination showed h-cmoglobm 8g per 
cent red blood cells 4 280000, white blood cells 
9800 poly morphonuclears 74 per cent, small lym 
phocytes 20 per cent, large lymphocytes 3 per cent 
large mononuclears 3 per cent Urine examination 
showed the urine to be cloudy specific gravity 1022, 
light amber m color, no albumin, no sugar Micro 
scopic examination showed numerous pus cells oc 
casional epithelial cells no casts gram negative 
bacilli Intramuscular injection of phthalein was re 
turned in first hour, 30 per cent, in second hour, 25 
per cent, a total of 55 per cent The blood VV asser 
mann was negative Blood non protein nitrogen was 

niwtry Surgfoni July ig>9 San Frincisco 
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Fig I Reproduced illustration of reported case of replacement lipomatosis of the 
Lidne) Note relationship and morphology of the penpelvic pehic and intrarenal 
adipose tissue as well as the calcub and remaining damaged renal tissue The only 
apparent secreting renal parenchjma is in the upper pole behind a large calculus 


32 milbgrams per 100 cubic centuneters of blood 
Blood sugar was 89 milligrams per 100 cubic centi- 
meters of blood 

Roentgen ra> examination of entire gemto uri- 
narj tract re\ ealed 2 % erj large dense calculi in the 
nght kidney, from 2 to 2K centimeters in their 
greatest diameter, one being m the upper pole, one 
m the lower pole 

C\stoscopic examination The bladder wall 
showed a mild diffuse cjstitis, negative for stone, 
tumor, ulcer, etc There was a slight redness about 
both ureteral orificea The trigone and vesical neck 
appeared inflamed Both ureters were easil> cathe- 
tenzed to the Lidnejs The nght catheter immedi 
atelj gave a drip of pure pus following which there 
was no further drainage during the examination 
The unne from the right kidnej showed numerous 
pus and red blood cells with no organi&ms in the 
stained smear The culture grew a hTmolv tic strep- 
tococcus The left kidne> urine show ed numerous 
mononuclear cells and no organisms The bladder 
unne contamed some pus cells and an occasional 
epithebal cell, numerous gram positive cocci in 
chains and a few gram negative bacilli Acid fast 


stains of all specimens were negative All cultures 
grew hxmolv tic streptococci w bile the bladder unne 
gave in addition bacillus coli Phthalein intrave 
nousl> appeared in minutes on the left side (the 
delayed appearance time being due to the left cathe- 
ter ceasing to dram for sev eral minutes) , 25 per cent 
was returned m the first iS minutes and 20 per 
cent in the second 15 minutes with no bladder leak- 
age and no flow from the right side Pjelographic 
studies showed an incompletclj filled and destro>ed 
nght kidne> pelv is (Fig 3) 

Diagnosis right calculous pyonephrosis 

Operation A nght intracapsular nephrectomy 
was done under nitrous oxide-oxvgen ana;sthesia 
The kidney w as found to be markedlv adherent to 
all structures m the lumbar region especially to the 
postenor peritoneum and diaphragm The perirenal 
fat was not increased m amount, but was very fi 
brous and tough These factors markedly hindered 
the freeing of the kidney from the adjacent stnic- 
tures thus making the intracapsular procedure 
imperative 

Pathology The kidney was an oval mass measur- 
ing ro s b\ 6 5 by 60 centimeters One end and 
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Fis 2 Photocraph of thckxlncy cut ucKtalK «honini; 
thcrcplarejncnt i)poRUto$J5and renal calcuii Ihr process 
extends throughout the entire pe|\is and into each Calyx 

part of one side consisted of reddish brown tissue 
resembling kidnej cortex Sharpl> marked olT from 
this was fatt> tissue which made up the other side 
and end of the mass Section revealed onit 1 shell 
of kldne^ tissue the remainder being fat (I igs t 
and 2) The kidnet pels is ureter ind renal vessels 
w ere embedded in the fat the ureter projecting from 
the end which appeared to be entirely made up of 
fat The calyces contained a number of brown ir 
regular calculi the largest being a branching stone 
3 centimeters long The calyces extended from the 
shell down into the fat The external surface of the 
fattv mass iias dehnitch encapsulated in some 
places while in other places the capsule had appar 
entU been tom ofT The surface was irregularly 
lobulated 

Microscopic examination showed the kidney sub 
stance to be atrophic and largely replaced by librous 
tissue The walls of the cahees showed a marked in 
flammatory infiltration (Figs 10 it and 13) There 
were numerous plasma cells Kmphoid cells and a 
few leucocytes 

Summary nephrolithiasis, chronic difTuse nephri 
tis atrophy of the kidney tissue fatty mass of renal 
hilus which was apparently invading the kidney 

As the specimen was unusual it was sent to Dr 
\\ Ophuls of the Department of I’atbology of 
Leland Stanford University who kindly examined 
It and made the following report 

The renal pelvis is filled with stones and is con 
siderably shrunken The wall is thick and fibrous 


The kidney is almost totally destroy ed and replaced 
by fibrous tissue The defects produced by the 
shnnkage of the renal tissue and by the destruction 
of some of the calyces are filled with fatty tissue 
Sections of the ureter and of the renal pelvis show 
marked fibrosis of the wall which on the inside show 
a layer of granulation tissue In places the latter is 
covered bv a thin stratified epithelium which resem 
bles stratified squamous epithelium The slight meta 
plastic change of the epithelium of the renal pelvis 
IS nothing unusual (Fig 9) The renal tissue is al 
most entirely replaced by v cry cellular fibrous tissue 
in which there arc multiple small abscesses There 
are few remnants of glomeruli and tubules, marked 
endarteritis of the smaller arteries (I igs 5 to 12) 

Summary calculi renal pvonephrosiswithshnnk 
age and fatty replacement of kidney tissue 

Patient made an uneventful convalescence and is 
still living the operation having been performed 
over 3 years ago Me still has some residual cystitis 
Ills general condition is fair with some complaints 
of gastro intestinal disturbances 

This case IS dcfinitcl) a lipomatosis or fat 
replacement of the kulncj, 'issociated tvith 
calculous disease It is t>pical and similar in 
all characteristics to the cases reported m the 
literature The specimen rcNcalcd a Urge 
amount of pcKic and pcnpelvic fat which no 
doubt must ha\e been the origin of the fat 
filling the kidnc> thercb> adding support to 
the theory that the inaasiae proliferation of 
fat begins in the pch ic and penpeh ic adipose 
tissue ancl follows the destruction (atroph) or 
compression) of the kidney parenchyma The 
rim of kidney tissue surrounding the fibrous 
fatty mass presents a picture of an o\ en\ helm 
mg inflammatory and infectious process wath 
the surviving atrophied elements such as hy 
alinized and dilated tubules and sclerosed 
glomeruli and blood vessels, a picture not in 
frequently found m an advanced hy drone 
phrosis or py ontphrosis The fat in the kidney 
was of a tough librous variety which is char- 
acteristic of replacement lipomatosis of the 
kidncv Ihc clinical picture was that of a 
markedly infected calculous kidney disease 
while the associated fatty condition remained 
undiagnosed until operation 

rATirOGFNESIS 

By replacement lipomatosis or fat trans 
formation of the kidney is meant a substitu 
tion of the renal parenchyma by true adipose 
tissue It has been \ ariously designated m the 
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Piff 3 r)elozram shoninga smallaniountof Ihesodium 
iodide in the peh is proper and a large calculus m the upper 
pole Since the pelvis and calyces were filled with adipose 
tissue, a complete pyelogram was not possible 

literature as lipomatous nephnlis, bpomatous 
paranephritis, lipoma diffusum renis, substi- 
tutio renis adiposa, lipomatosis renis, fatt> 
transformation of the kidney, fat replacement 
of the kidney, and fatt} degeneration of the 
kidnej These terms are more descriptive of 
the latter stages of this pathologico anatomical 
process, in uhich the entire kidne> parench> ma 
may have disappeared In the earlier stages 
v\ here the changes are j et to occur m the hilus 
and polar regions of the kidne>, the term “li- 
pomatous paranephritis” has been considered 
moredescnptiveb) some observ ers The proc- 
ess has not been satisfactonl> explained 
Most dissertations present only a limited dis- 
cussion, classifying it with the paranephn- 
tides The fat ma> either surround the kidnej 
or limit Itself to individual areas, usuall> at 
the hilus or polar regions of the kidnej It 



Fig 4 Reproduced illustration of Rickard’s case of 
replacement lipomatosis Note the resemblance to the re 
ported case 

ma> even involve the ureter at times, assum- 
ing the dimensions of a “colossal fat tumor ” 
The fat substitution usuall> parallels an atro- 
phying renal process — renal atrophy and fat 
hyperplasia — a fat tissue accumulation uhich 
may push into all parts of the kidney pelvis 
If the process has markedly progressed there 
may remain only a nm of scFerosed atrophic 
renal tissue This has led the French authors 
to designate the process as “substitute renis 
adiposa” (Hillman) The pelvis and calyces 
are entirely obliterated by fibrous fatty tissue 
The contour and shape of the kidney are more 
or less maintained Cross section of such a 
kidney usually giv es the appearance of a fatty 
mass with the pelvns and calyces dmded by 
connective tissue strips and septa (Figs i, 2, 
and 4) The cortex can be noted as a thin rim, 
forming a capsule about the fatty mass In 
addition there is the true fibrous capsule of the 
kidney externally The fatty mass is m direct 
association vMth that of the pelvis, hilus, and 
penpelvic tissues so that it mav appear as one 
connected fatty mass This picture is well il- 
lustrated by the reported case Usually calculi 
are found m either the pelvic fatty mass or m 
the caly ces, occasionally there is evidence of a 
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Tigs j and 6 Photomicrographs (high po«er) showink the structure of the aJjpo«e tissue found in the peUas and 
calyces Note the rather sharply defined border of the fibrous renal parenchyma I igurc j shons a large collection of 
small round celts between the adipose tissue and the fibrous renal parenchyma to the degree of abscess formation 


p>onephrotic condition wthout calculi 
croscopically the picture is that of true adipose 
tissue and bears no direct mctaplastic rela 
tionship to the renal tissue or neoplastic fatt> 
tumors (Figs 5 and 6) Areas have been noted 
t\here it ma> appear that the fat has invasi\c 
powers by finding eMdences of % acuohration 
mtheatrophickidnej parenchjma Laboulene 
(Lacrampe Loustan) has described a case in 
which the cortical and tubular areas showed 
ev idence of in\ asion and destruction bj many 
fat deposits This was noted to some extent m 
the sections of the reported case (F igs 7 and 8) 
Some interesting and speculative Ihcones 
ha\ e arisen is to the source of the fatt> tissue 
and the reason for its penetration into the kid 
ne> Whatev er the source of the fat it proba 
bly IS not from a degeneration or metaplasia of 
the kidney parenchyma, but from an cxtemil 
source Todd and Bowman (1853) (Lacrampe 
Loustan) noted that fatty transformation of 
the kidney could follow itroph> of the kidney, 
chronic pj elonephritis from calculous disease 
or simple inflammation, with an abundant ac 
cumulation of fat m the perireml tissues fre- 
quently encroaching on the kidney proper 
Houel (1857) as well as Cruvcilhier (Lacrampe 
Loustan) were of the opinion that the renal 
substance itself is not invaded by the fat, but 


more often the kidney atrophies and shrinks 
but always remains intact Lacrampe Loustan 
thought the fatly changes m the kidney to be 
due to lithiasis Rickards believes the fat to 
be dev eloped to fill up space created by the 
destruction of the kidney parenchyma and 
that the process is a physiological one “to 
compensate and prevent a vacuum”, that the 
origin of the fat mav be from one of three 
sources (i) hypertrophy of the circumrenal 
fat pushing its way into the kulnev through 
the hilus, (2) hypertrophy of the fat normally 
found m small amounts m the interior of the 
kidney between the apices of the pyramids, 
(3) absorption of fat by the cells forming the 
stroma of the organ 

Matsuoka has stated that lipomatosis or 
abnormal increase in adipose tissue is patho 
logical and will cause atrophy and degencra 
tion of the organ wherein situated He has 
accordingly divided lipomatosis into two 
groups first, where an invasion of the adipose 
cells from the surrounding into the affected 
tissue plays a relatively important role and 
there is a proliferation of fat cells in the inter 
stitium of the affected tissues, second, the or 
gan affected shows primary atrophy of the 
parenchyma with fibrosis and later lipoma 
tosis occurring as the fibrous connectiv e tissue 
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Figs 7 and 8 Photonucrographs (high poiver) shovung 
parenchyma by the fatt> tissue and chronic mdamroatory 


the invasion m some areas of the de»trojed and fibrous rena 
elements 


cells become infiltrated ^\ uh fat droplets The 
author states that there is no invasion as in 
the first group The process is described as 
replacement lipomatosis foUon ing a replace- 
ment fibrosis This t> pe of lipomatosis occurs 
in patients with v\ asting diseases In refernng 
to the kidneys, Matsuoka states that the> are 
exceptions to the first group since fat ceUs do 
not pass through the capsule into the sub- 
stance of the kidne> nor do they develop m 
the interstitium He gives as his reason that 
the firm kidne> capsule with its dense areolar 
tissue and numerous elastic fibers protects the 
kidney from invasion by the capsule fat As 
to the second group, Alatsuoka states that lipo- 
matosis of the kidnej consists entirely in an 
ov ergrow th of penrenal fat It is not a grow th 
of fat cells following fibrosis, but assoaated 
w ith fibrosis With this fibrosis of the kidney , 
there occurs also an increase m the perirenal 
fat The author has failed to comprehend the 
hilus of the kidney as a portal of entry for the 
fat We shall later revert back to these ob- 
servations in offering our theory 

Under normal phy siological conditions there 
is only one evample of fat replacement in a 
glandular organ, namely the thymus It has 
been found that gradually the specific organ 
tissue disappears beginning first with the cor- 


tical layer, and is replaced by fat and connec- 
tive tissue This occurs by penetration of the 
adjacent fatty tissue between the lobules of 
the gland, finally resulting m the thynnus be- 
coming a globule of fatty tissue by the age of 



Fig 9 Photomicrograph (high power) shovnng a section 
where the raucous membrane of the renal pelv is has changed 
to a thin stratified epithelium resembling stratified 'qua 
mous epithelium Beneath this is seen the tj-pical picture 
of diromc mflammatton This slight metaplastic change is 
nothing unusual and therefore of no signihcance 
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15 years In various pathological conditions, 
fatt> tissue ma> develop m the heart and 
skeletal muscles This does not include fat 
deposition m the epicardium but the actual 
penetration of fattj tissue through the con 
nective tissue between the fibers in nutritional 
disorders of the muscles A review of the older 
literature has shown that Rajer, Cruveilhier, 
and Rokitanskj considered the hypertrophy 
of fatty tissue as taking place in certain chron 



Ilf:) le II and 12 PhotomicrOKraph) (low and hi^h 
power) from ihe thinned out area of the remaininR renal 
parenchyma sbowinc the eitenjixe destruction by chronic 
inflammation and pjonephrosi) 

ic diseases of the kidnej, but fattj substitu 
tion was noticed onlj m cases of well defined 
atroph) of the parcnchvmal tissue caused 
usually b) a chronic calculous pvehtis or pjo 
nephrosis There follow 5 proportionally to the 
atrophy of the parenchyma a proliferation of 
the fatty tissue of the hilus between the pchns 
and calyces into the kidney, but more rarely 
Rokitansky stated that m a continuous mod- 
erate inflammation of the kidney, usually 
caused by calculi, there could occur a prolif 
cration of the fatty tissue which might accu 
mulate around the kidney and lead to its 
atrophy , the fatty tissue gets its impulse for 
proliferation from the need for replacing the 
atrophied organ (hyperplasia cr lactio) that 
is, by what he terms “a biological inertia ” 
Rosenstcin (HiUman) accepting the secondary 
character of the fat proliferation still believed 
that in some cases the transformation of the 
gland tissue into fat might be independent of 
the atrophy Klcbs, how ev er, doubted that it 
would be possible for the kidney to be com 
pressed by hyperplastic fat tissue Fedoroff 
thought that in his case the proliferation of the 
fibre fatty mass had its beginning m the pelvic 
fatty cellular tissue, and that the atrophy of 
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the ividne> might be considered as the pnmar> 
force for the proliferation of the peKic fat 
Israel e\plained replacement lipomatosis as an 
irritative h>perplasia of the fat tissue of the 
fatt> capsule of the kidnej , i^hile this hvper^ 
pksia might be limited to certain parts it 
usualh involved the entire fatt> capsule The 
basis for this irntative hjpcrplasia could be 
anj chronic inflammator> process in the kid 
ne) that leads to destruction of the kidnej 
parench>ma and the formation of new con^ 
nectne tissue, nephrolithiasis being the usual 
one As a rule in cases with mfecUd renal 
calculi, the penrenal tissues are nearlv alwa>s 
afiected With an initial adhcsiv e fibrotic proc- 
ess there may ensue a change to the fibro- 
adipose tissue This has been designated as a 
“hpomatous paranephntis ” Fatt) substitu- 
tion ma> then result onl> if the kidne> has 
been destrojed In such instances there is a 
grow th of adipose tissue which begins around 
the capsule and then pushes its wa> through 
the hiius Ihis process ma> not terminate 
with just substituting for the disappeanng 
parenchj ma, but ma> c^ll forth a h> perphstic 
process which in some instances ma> be con- 
fused with a neoplasia Gimpclson has stated 
that this pathologico-anatomical process be- 
longs to the“hjperplasia cx similar to 

the substitutionarj growth of fat following 
this disappearance of tissue in a parcnch>mal 
organ (fat substitution in an atrophic thyroid, 
fatty growth in pathological lyraph glands) 
The fatty grow th ex jaciw he considers biologi- 
cally as an effort of the organism to maintain 
its w eight balance 

In his exhaustiv e treatise Hillman explains 
the origin of the fat as follows (i) the fatty 
tissue of the adipose capsule in spreading com- 
presses the kidney leading to its atrophy and 
replaces it, at the same time the hilus tissues 
penetrate into the kidney , (2) primary atrophy 
of the kidney follow s as a consequent hv per- 
plasia of the fatty tissues, and (3) the fatty 
tissue replacing the original tissue is dev doped 
through metaplasia of the connective tissue of 
the kidney while a process of atrophy takes 
place m the latter The third theory , w hile be- 
ing theoretically possible, in reality has little 
foundation, there is so little connective tissue 
present in the kidney that there can hardly be 


any activ e part attributed to it This leav es 
the second theory as the most plausible and as 
that most corroborated by the case reports in 
literature Hillman believ es that if the process 
of the spreading fatty tissue were an active 
one, then traces of renal tissue could be found 
between the lobules, that therefore the fatty 
replacement is of a secondary nature and is 
caused by atrophy of the kidney He feels that 
w hile the hilus fat is unable to initiate atrophy 
of the renal parenchy ma it may in those cases 
in w hich the process of atrophy is already pres- 
ent, and the fatty tissue is thereby gi\ en an 
impulse to grow and is able to penetrate into 
the kidney' along the vessels, so that it subse- 
quently becomes one of the factors in produc- 
ing atrophy Tor this reason Hillman believ es 
the term "substituto renis adiposa” as the 
most logical and descnptiv e 
While the theories concerning the patho- 
genesis of replacement lipomatosis may appear 
to be numerous they can be placed m two es- 
sential groups A minority number of authors 
consider the pnmarj growth to be from the 
fatty capsule while coincidentally the hilus fat 
forces its way into the kidney leading seconda- 
rily to an atrophy There is no overwhelming 
evidence to support this vnew The second or 
majontv group of observers hold that the fat 
substitution IS of a secondary character, con- 
sidering the atrophy mg process of primary im- 
portance To support the latter view jt has 
been pointed out that at times retroperitoneal 
hpomata assume huge proportions, surround- 
ing and pressing the kidney on all sides and 
yet cause no destruction nor atrophy of the 
kidney parenchyma If the fatty growth were 
of a primary nature, histological examination 
should reveal traces of kidney tissue, which 
has never been the case Between the fat tis- 
sue and the remaining atrophic kidney tissue 
there is usually a sharp boundary 
Careful study of my case has led me to be- 
lieve the calculous disease of the kidney to be 
the primary and initial factor m replacement 
lipomatosis of the kidney Analy sis of the 33 
collected cases rev ealed calculous disease m 79 
per cent {26 cases out of 33) Of 3 bilateral 
cases of replacement lipomatosis, 2 had bilat- 
eral renal or ureteral calcuh Combined vnth 
an infection there results destruction__of the 
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TABLE II— DOUBTFUL CASES OF REPI \CEMENT LIPOMATOSIS OF THE KIDi\L\ — 
INSUFFICIENT DATA 


No 

Name Date 

Age 

Side 

Calculisis 

Anatomy 


Cruveilhief 




Vut(?> y Xitney metamorphosed into fat Considered 
doubtlul by UvUman 

* 

Israel (Case 111 ) 

1901 



Large calculus m kidney pel\is 

Moderate increase o( the bilus fat around pelvis Clas iHcd 
as a local proliferation of (at hence doubtiulcase 

3 

Lacnnec 




Cited by Hillman as a doubtful case No data 

4 

Morgagni 




Cited by Hillman ss a doubtful case No data 

5 

Pascal 

1833 




Autop<> Kidney stopped of its capsule eauded fat and 
floated on water Insufficient data makes case doubtful 

6 

Petrequin 

1836 




Autopsy Fattj transformation of kidney accompanied by a 
hydronephrosis Considered doubtful by Hillman and 

Lacrampe Louslan 


kidney pelvis and parenchyma until we get 
the familiar picture of a pyonephrosis If the 
fat be removed from the dilated pelvis and 
calyces the customary outline of an infected 
hydronephrosis or p>onephrosis can be recog- 
nized This pathological process w ill compress 
and destroy by infection the renal parenchyma 
as IS seen in the microscopic picture It has 
often been noted that the peripeU ic fat shows 
a hyperplastic tendenc> in the presence of long 
standing infections Tuberculosis is a notable 
example The presence of calculi and the 
chronicity of the infection may therefore result 
in giving a proliferative and invasive power to 
the already hyperplastic peripehic fat about 
the renal hilus resulting in an inxasion around 
the renal \ essels Resorting to the grouping of 
lipomatosis as offered by Matsuoka, replace- 
ment lipomatosis may then be explained b> 
utilizing the criteria of both groups First, 
there may occur the proliferation of adipose 
tissue externally with invasion through the 
hilus and renal vessels, a fact not comprehend- 
ed by Matsuoka, second, with a destruction of 
the renal parenchyma by the infectious calcu- 
lous disease, much fibrosis occurs in the re- 
maining renal tissue and with this there may 
be a concomitant lipomatosis as the fibrous 
connective tissue cells become infiltrated with 
fat droplets Microscopic examination of \a- 
nous sections has shown small accumulations 
of fat cells in the fibrous tissue (Figs 7 and 8) 
It IS not beyond reason to belie\ e that fat may 
have invasive powers as has already been not- 
ed m some lipomata With the invasion of the 
fatty tissue a third destructiv e factor is added 


to the alreadv present calculosis and infection, 
all 3 of which may continue to destro> or 
atrophy the already damaged parenchyma 
That a calculus may act as a barner against 
these destructive factors is well illustrated m 
the upper pole of the reported case m which 
theonl> secreting kidne> tissue remaining was 
that behind the calculus If replacement lipo- 
matosis be a defensive process why does it oc- 
cur so rarely and wh> should pyonephrosis, 
which is a more destructive process, be the 
usual outcome^ I am unable to answer the 
question at this time 

Replacement lipomatosis of the kidney is to 
be distinguished pathologicall> from fatty tu- 
mors in the kidne> region Some observers 
have either considered or confused replace- 
ment lipomatosis with fat tumors of the 
kidney True renal lipomata are rather infre- 
quent in occurrence, usually small m size, yel- 
lowish in color, found as encapsulated nodules, 
possessing a fibrous capsule, in the cortical 
iaver directly beneath the fibrous capsule 
They result from rests of fatty tissue which 
have become included m the kidney during 
embryonal life Replacement lipomatosis pos- 
sesses none of these charactenstics Only as a 
possible simulation between the two, Tuffier 
states that the py elonephntides. w ith a chronic 
course call forth a significant fatty hypertrophy 
of the fatty capsule, a true perirenal lipoma- 
tosis remotely resembling a renal growth 
Replacement lipomatosis is not a neoplasm, 
clinically, anatomically, or pathologically 

There are also the fat tumors of the fatty 
capsule of the kidney or, more exactly, the 
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lipomata developed from the fattj tissue found 
between the fibrous and fattj capsules of the 
kidney These tumors are often classified with 
the retroperitoneal and perirenal lipomata A 
third condition to be differentiated is the so- 
called “m>elin kidnej ” in which in rare in- 
stances a large amount of doubly refracting 
lipoid has been laid down in linear deposits 
which may be seen in the cortex 

CLINICAL STUD\ 

There are no pathognomonic signs nor symp 
toms for the clinical recognition of replace 
ment lipomatosis of the kidney It can be 
diagnosed onlj from surgicallj remo\cdorau- 
topsj kiclnejs The clinical picture is domi 
nated bj the associated urmarj calculosis and 
infection Prior to the present ccntur> all 
cases were found at autopsy (19 cases) In 
1901, Israel for the first time noted replace 
ment lipomatosis m a surgically removed kid 
ne>, as has been done in nearlj all cases since 
(14 cases) 

The condition is \cr> rare, 33 proved cases 
(Table I) as w ell as 9 additional doubtful cases 
(Table 11 ) having been collected A stud> of 
these cases has revealed the fact that all pre 
sented urinary infection and that 79 per cent 
(26 out of 33 cases) were associated with renal 
or ureteral calculi Of the htter, 3 cases were 
bilateral (Bauchet, Gnffon, Rickards) Re- 
placement lipomatosis of the kidney has been 
found almost equall> distributed as to sides 
right, 12, left, 13, bilateral, 3 (Rayer Rick 
ards, Griffon), not stated, 5 It should be 
noted that 2 of the 3 bilateral cases also were 
associated with bilateral calculi, which may 
be of some significance in considenng their 
pathogenesis Distribution of the cases among 
sexes was 12 males, 15 females, and 6 not 
stated Ihe age distribution is a wide one, the 
youngest case being 1 1 > cars (Brow ne) and the 
oldest 67 >ears (Furniss) Occurrence as to 
decades is as follows 

Years Cases Vears Cases 

o to lO o 41 to so 3 

II to 20 2 51 to Oo 10 

21 to 30 3 Over 6x 2 

31 to 40 3 Not stated lo 

Treatment of replacement lipomatosis per se 
cannot be carried out since the condition is 


not recognizable climcalli Judgment must, 
therefore, be governed by the associated cal 
culous or infectious condition Hillman has 
stated that were it possible to recognize the 
fatty replacement tn tuo and differentiate it 
from pv onephrosis, in cases w i th an obliterated 
ureter and free from pus^ fear for infection of 
the opposite kidney would be obviated and 
nephrectomy would therefore not need to be 
earned out on the affected kidney Since this 
IS not possible, and furthermore since most of 
these kidneys are infected, painful and func 
tionless, there being no contra indications, 
nephrectomy should be the treatment of 
choice Surgically these cases arc apt to be 
difficult because of a great amount of pen 
renal adhesions and parancphntis caused by a 
long standing chronic renal pathological 
process 

SUXIM \R\ 

1 Replacement lipomatosis of the kidney 
1$ a rare disease 

2 Thirty-three cases have been collected 
inclusive of the personal case herein reported 
Nine additional cases were found but these 
arc classified as doubtful 

3 Rcphccmcnt lipomatosis of the kidney 
is always associated with a kidney infection, 
usually intense and with calculous disease in 
79 per cent of cases 

4 Replacement lipomatosis of the kidney 
has a nearly equal distribution as to sex and 
side involved 

5 Clinically there are no pathognomonic 
signs nor symptoms The earlier casts were 
found at autopsy , w hilc recent specimens ha\ e 
been found in surgically removed kidneys 

6 The pathogenesis is on a theoretical basis 
of replacement The process is probably one of 
mvasion by the perirenal, pcripcK ic, and hilus 
fat along the large vessels through the renal 
hilus, following a destruction of the renal 
parenchyma by calculosis and infection 

7 Treatment is directed to the associated 
condition and usually is nephrectomy, since 
these kidneys are painful, badly infected, and 
functionless 
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T here is probablj no condition which 
causes a surgeon more concern than 
ileus The sj mptoms of intestinal 
obstruction areusuallj quitedefinitebut\arj 
considerably according to the location of the 
obstruction that is whether it is relalnelj 
high or relatuel> low in the intestinal tract 
and the degree of interference with the blood 
supplj of the atTected gut As is well known 
mere obstruction of the intestinal tract in the 
absence of interfcrenci with the blood suppl> 
to the intestines produces, aside from obstipa 
tion relatuelj few s\ mptoms and signs in 
clinical cases Murphj and Brooks Nesbitt 
the Dragstedts and their co workers Gitch 
Frussler and A>res Foster and Hiuslcr 
Hartwell and Hoguet, Howell Wilkic and 
Sugito haNe emphasized the rclaticc absence 
of signs in experimental animals under similar 
conditions The s> mptoms and signs arc more 
pronounced the higher the obstruction m the 
intestinal tract Both clinically and cxperi 
mentally, symptoms and signs are most 
marked in those cases in which the obstruction 
IS in the duodenum and at a point just below 
the openings of the pancreatic ind common 
bile ducts Brooks and his co workers and 
the Dragstedts and their co workers ha\e 
shown that in experimental “closed loop” 
obstructions the shorter the loop the more 
rapid IS the intoxication Recently Owings 
McIntosh Stone and Weinberg ha\c shown 
that following intestinal obstruction there is a 
decided increase in intra intestinal pressure 
the pressure varying with the amount of 
peristaltic activilv the peristaltic activity 
being greatest in the uppermost portion of 
the intestinal tract These observers how- 
ever found that the maximum pressures at 
different levels in animals with high and low 
obstruction do not show great diflertnces 
Morton, on the other hand, repeating the 
experiments of Owings McIntosh Stone and 
Weinberg found that there was consider 
able difference between the amount of pres 
sure within a loop of duodenum and one 


of lower ileum W'hereas the normal mtra 
intestinal pressure varies from 2 to 4 ccnti 
meters of water he found that after obstruc 
tion had been present for 24 hours the pressure 
within the duodenum and ilcum had increased 
to from 28 to 36 and to from 4 5 to 5 centi 
meters of water respectively This excess in 
pressure of the upper mlcstmal tract over 
that of the lower results from the marked 
secretion of the duodenal mucosa, as well as 
from the presence of the biliary and pancreatic 
secretions m contrast to the absorptive 
mucosa which is found in the lower part of 
the intestinal tract Morton found that the 
duodenum secreted from 5 to 10 times as 
much fluKi as the ileum m a given period of 
lime He believes that obstructions low m 
the intestinal tract arc similar to those with 
long dosed loops w hereas obstructions located 
at a higher level are comparable to short 
closed loops 

Dragstedt Lang and Millet have shown 
that there is considerable variation in the 
intramural blood supply of the various parts 
of the intestine and as a result of this ana 
tomical variation pressure within the gut 
exerts varying influence on the blood supply 
of the gut They found that the flow in the 
veins of the wall of the intestine ceased when 
the mtra intestinal pressure within the duo 
denum jejunum, ileum, and colon attained a 
height of 35 to 45 55 to 65 and 95 millimeters 
of mercury respcctiv cly This difference 
they believe, is due to variation m the length 
of the intramural blood vessels They found 
that if a cross section of the bowel be repre- 
sented by the face of a clock with the mes 
tntenc attachment at six o’clock, the vasa 
recti pierce the muscularis m the case of the 
duodenum at approximately five and seven 
o’clock m case of the jejunum and ileum at 
five and three o’clock, and m case of the colon 
at two and ten o’clock In the duodenum any 
increase in mtra intestinal pressure exerts con 
siderablc pressure on the vessels which he 
between the mucosa and the muscularis In 
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the colon, ho^^e\er m which the greater por- 
tion of the vessel lies outside the musculans 
an increase in intra-intestinal tone exerts 
relatuelj little effect on the blood supply 
Jlorton and Sullivan also found a richer 
blood supply in the lower duodenum than in 
the ileum The importance of mtra intestinal 
pressure in intestinal obstruction has recently 
been shown by Raine and Perry, who found 
that m experimentally produced obstruction 
of the ileum in rabbits, the administration of 
rather large amounts of water at frequent 
intervals caused no evident increase in intra- 
intestmal pressure, probably because of the 
absorption of the fluid If, however liquid 
abolene were administered, the animal died 
relatively quicklj and showed the same blood 
changes as those shown by animals with high 
jejunal obstruction It can thus be seen that 
aside from obstipation and certain changes in 
the blood, which will be mentioned subse- 
quently, the sjmptoms in intestinal obstruc- 
tion are not marked unless there is some inter- 
ference with the blood supply This decrease 
in the blood supply, however, may be the 
result of compression of the intramural vessels 
produced by an increase m the intra-intestmal 
pressure and the peculiar susceptibility of the 
vessels m the upper part of the intestinal tract 
to compression The increased pressure in 
high obstructions is usually the result of both 
excessiv e secretion and diminished absorption 
within the affected part of the gut 
As a result of simple obstruction in the 
absence of interference with the blood supply 
to the intestine, dehydration and hypochlo- 
r'emia occur as a result of the loss of fluids 
and hydrochloric acid in the vomitus Hart- 
well and Hoguet, in 1912, believing that the 
symptoms in acute intestinal obstruction 
were due to dehydration, found that animals 
with obstruction could be kept alive over long 
periods of time by the administration of large 
amounts of normal saline solution These 
observations were corroborated by Draper 
The true value of the administration of the 
normal saline solution was not appreciated 
nntil Haden and Orr found that rather typi 
cal blood changes occurred m intestinal ob- 
struction, namely , a decrease in the blood 
chlondes and a nse in the carbon dioxide 


combining power of the plasma (alkalosis) 
Haden and Orr believe that the decrease m 
chlondes is due to a fixation of the chlorine 
ion m the tissues by the toxin which is formed 
within the intestinal tract As suggested by 
Cooper, how ev er, these observ ers did not take 
into consideration the large volume of fluid 
present in the dilated portions of the upper 
intestinal tract of animals Raine and Perry 
have shown that in rabbits a typical hypo- 
chlonjmia occurs in low intestinal obstruction 
as frequently as m high intestinal obstruction 
if a long enough time is allowed to elapse 
Copher and Brooks, on the other hand, were 
unable to hnd a decrease in the blood chlondes 
in animals with a high closed intestinal loop 
They believe that the hypochlorTima is not 
due to fixation of the chlonde radical but is 
due to loss of the chlorides in the vomitus as 
occurs in cases of pyloric obstruction Be- 
cause they obtained the characteristic changes 
following intestinal obstruction m rabbits and 
monkeys which do not vomit, Haden and Orr 
believe that the hypochlora?mia cannot be ex- 
plained m this manner In those cases, both 
clinical and experimental, in which in addition 
to mechanical obstructionof the gut there is an 
interference with the blood supply, additional 
symptoms and signs occur 

Numerous theories have been advanced to 
explain the symptoms m acute intestinal 
obstruction The following are the principal 
theones 

I T/ie intoxtcation theory The intoxication 
theory presupposes that a toxin is formed 
vvithm the bowel which is absorbed into the 
blood stream, producing charactenstic symp- 
toms and signs 

a Toxins resulting from putrefaction of 
stagnating food within the intestinal tract 
(Amussat, Bokai, Albeck, Lepine and Molher, 
Roger and Gamier, Magnus-AIsleben) Mag- 
nus-AIsleben found that following intestinal 
obstruction ingestion of any food except milk 
invariably produced a toxin Cannon, Drag- 
stedt, and Dragstedt found that, m intestinal 
obstruction, diet had no effect on the bacterial 
flora There is relatively little evidence to 
support the theorv that intoxication is the 
result of absorption of putrefactive sub- 
stances Putrefaction is relatively rare in the 
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upper intestinal tract ^\here the most marked 
sjmptoms occur following intestinal obstruc- 
tion (Ochsner) 

b Toxins arising from bacterial invasion of 
the obstructed gut (Murphj and his co- 
•workers, Clairmont and Ranzi, Cannon, 
Dragstedt and Dragstedt, Kirschstein, Wil- 
liams) Murphy and Brooks found that a 
normal gall bladder could be obstructed with- 
out the production of any signs of intoxica 
tion If, howe\er, following obstruction and 
interference with the nutntion of the gall 
bladder, bacteria obtained from the intestine 
were introduced into the gall bladder, s>mp 
toms identical wnth those seen in cases of 
intestinal obstruction were observed Fluid 
from such a gall bladder, when injected into 
another animal, was also toxic Dragstedt and 
his CO workers are of the opinion that it is 
never possible to stenlize an intestinal loop 
completely Relativel> recentl) Williams an 
English surgeon, advanced the theory that 
the intoxication seen in intestinal obstruction 
and ileus associated with peritonitis was simi 
lar to and probably dependent upon a baallus 
w elchii infection He found that this organism 
grew best m a neutral or slightly acid medium, 
and for this reason grow s more luxuriantly m 
the upper than in the lower portions of the 
intestinal tract He reports \ cry good clinical 
results from the use of immune scrum m the 
treatment of such cases Stabins and Ken- 
nedy as well as Mclver, White, and Lawson 
found that following the production of an 
intestinal obstruction the number of baallus 
welchii in the gut increased remarkably 
Bower and Clark have obtained very gooil 
results clmicallj from the use of perfnngens 
antitoxin m intestinal obstruction Morton 
and Scabms have obtained some benefit fol 
lowing administration of the bacillus wcichii 
antitoxin in experimental!) produced mtes 
tmal obstruction On the other hand, Ough 
terson and Powers obtained no favorable 
results either from the administration of the 
antitoxin or from the active immunization of 
animals against the Welch bacillus Owings 
and McIntosh also obtained negative results, 
employing the bacillus perfnngens antitoxin 

c Intoxication resulting from the absoip 
tion of normal secretions m an abnormal way 


or secretions which have not been toxified 
(Charnn, Draper and his co workers, Cybul 
ski and TarchanolT, McKenna, Sweet, Peet, 
md Hendrix) Draper believes that most of 
the intoxications are the result of absorption 
of the duodenal as well as the pancreatic 
secretions before they can be detoxified by 
the lie'll cells As proof of the detoxifying 
power of the cells of the lower jejunum and 
ileum he fed animals, with intestinal obstruc 
tion, cells dcriv ed from the low er jejunum and 
ileum and found that they lived twice as long 
as the control animals Sweet, Peet, and 
Htndnx found that a closed loop of the ileum 
did not produce sy mptoms for periods of time 
If, however, pancreatic juice or a piece of 
pancreas were introduced into the loop, very 
definite signs of intoxication occurred imme 
diatcly Recently Seulberger, Brandcs, and 
Bcykirch showed that the presence of both 
the biliary and pancreatic secretions m the 
intestinal tract in the presence of intestinal 
obstruction produced symptoms and signs of 
intoxication much earlier than either the 
pancreatic or biliary secretions alone Much 
more extensive hepatic lesions were observed 
in the former group of experiments than m the 
latter 

d Intoxications produced by the ibsorp 
tion of perverted inte&tmal secretions (l^hip 
pic and Stone and Iheir co workers, Elhs, 
Bunting, and Jones) hippie and Stone and 
their CO workers believe that in obstruction 
the normal function of the cells of the duo 
denum is lost, and that they secrete a sub 
stance which is toxic Phesc obscrv ers bcliev c 
that by destroy ing the mucosa, as they did by 
injecting sodium lluoridc solution into a closed 
loop of the intestine, the formation of the toxin 
may be prevented Sweet, however, believes 
that this group of experiments is open to 
criticism because the destruction of the 
mucosa does not necessarily interfere with the 
development of toxins but rather interferes 
with the absorption of them Ellis found that 
if the toxin from a closed loop of intestine 
were injected inirav enously into another am 
mal, a toxin appeared simultaneously in the 
lumen of the intestinal tract of the second 
animal This was also found in animals in 
which a bilateral adrenalectomy had been 
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performed Cutting, working in the surgical 
laboratory at Tulane University, found that 
adrenalcctomized rabbits ere unable to with- 
stand the injection of toxins prepared from 
the gut of obstructed animals as ell as con- 
trol animals He believes that degenerative 
changes 'which are found consistently in the 
cortex of the adrenal in ileus are responsible, 
in part at least, for the susceptibility of 
the animal to the toxin formed within the 
gut 

e Bacten^mia The theorj that the symp- 
toms in intestinal obstruction are due to the 
absorption of bacteria is at the present time 
not generally accepted in spite of the fact 
that Borsceky and Generisch found that m 
experimentally produced intestinal obstruc- 
tion bacillus coll could be found in the peri- 
toneum or blood or both 

2 Non toxic cames a Deh>dration It is 
considered by some that the symptoms in 
intestinal obstruction may be due to other 
factors besides intoxication The one theory 
that has been most frequently accepted is 
that of dehydration (Hartwell and Hoguet) 
Dehydration is always present in those cases 
in which vomiting is a prominent symptom 
Haebler has shown, however, that the s>nip- 
toms in high intestinal obstruction are not due 
to dehydration 

b Blood changes Because of charactenstic 
blood changes, 1 e ,decreasein plasma chlorides, 
increase in the carbon dioxide combining 
power of the plasma, and an increased urea 
nitrogen, it is considered by some observers 
that certain if not all of the symptoms and 
signs in ileus are dependent upon these 
changes (Haden and Orr, Gatch, Trussler, 
and Ayers, Burgess, Walsh and Ivy) 

At the present time it is quite generally 
accepted that, in those cases ot intestinal 
obstruction in which there is some inter- 
ference with the blood supply to the gut, m 
addition to dehydration and rather typical 
blood findings, there is an associated intoxica- 
tion Assuming that the symptoms are due to 
intoxication it is desirable to ascertain the 
nature of the toxin Unfortunatelj , however. 
It has been impossible, in spite of frequently 
repeated attempts, to determine the chemicd 
nature of such toxins The toxin is supposed 


by most observ ers to be the result of an in- 
complete cleavage of the protein molecule 
Murphy and Brooks as well as Whipple, 
Cook, and Stearns, and Wilkie consider it a 
proteose Gley and LeBas and Elhs do not 
believe that it is a proteose because the former 
authors were unable to obtain an increase in 
lymph flow following the introduction of the 
toxin, and the latter found that the toxin was 
unaffected by the addition of erepsin and 
trypsin which normally digest the proteoses 
and heteroproteoses Gatch and his co- 
workers and Dale believe that the substance 
is a histamine like product Nesbitt believes 
that the toxin is neurin Schoenbauer believes 
that the toxic substance is trypsin Dragstedt, 
Dragstedt and their co-workers felt that it is 
similar to the toxic amines An outstanding 
cntiasm of the e'xpenmental work performed 
m the isolation of the toxin is thatwitbbuttwo 
exceptions the toxin has been obtained from the 
lumen of the intestinal tract and has not been 
demonstrated within the blood stream How- 
ever, Sugito and Scholefield found that if the 
blood obtained from the portal and mesenteric 
veins of animals djing from intestinal obstruc- 
tion were injected into mice, death resulted 

SXMPTOMS AND SIGNS OF ACUTE 
INTESTINAL OBSTRUCTION 

In considering acute intestinal obstruction, 
It IS essential to distinguish between two 
varieties of ileus, namely, the mechanical and 
the adynamic, the first being much more fre- 
quently found than the latter However, 
every surgeon has seen an assoaation of the 
tw o types Doctors Gage, Cutting, and I have 
been able to demonstrate this assoaation 
experimentally In all cases of mechanical 
obstruction which have existed a relatively 
long time there is superimposed upon the 
mechanical obstruction a certain degree of 
adynamic ileus One of the earliest sjonp- 
toms m a mechanical obstruction of the intes- 
tine IS pain which is characteristically colicky 
and intermittent In acute intestinal obstruc- 
tion obstipation is often lacking and too 
much dependence should not be placed upon 
this symptom In fact not infrequently fol- 
lowmg the onset of the patient’s sjTnptoms 
one or two evacuations of the bowel occur, 
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probably due to hjperperistalsis m that por- 
tion of the gut below the obstruction Vomit- 
ing ma> be an early symptom, especially in 
obstruction high m the intestinal tract 
Whether the \omiting is due to a re\crsed 
peristalsis, carrying the intestinal contents 
into the stomadi or whether it is due to an 
increase in gastric secretion assoaited with 
complete loss of gastric motility as recently 
presented by Mueller is not known Mueller 
belie\es that in ileus, especially the adynamic 
\anety, there is a dimmution in peristaltic 
acti\ity% an increase in the gastric and intes 
tinal secretions, and a relaxation of the pyloric 
and cardiac sphincters, which allows the fluid 
within the intestinal tract to regurgitate into 
the stomach Hyperamia of the gut wall is 
supposedly responsible for these changes 
Examinatioa of the abdomen often reveals 
nothing of significance especially in high intes 
tinal obstruction In acute intestinal obstruc- 
tion located relatively low in the intestinal 
tract there may be considerable distention 
proximal to the obstruction The absence of 
distention, however, should never cause one 
to hesitate in making a diagnosis of acute 
intestinal obstruction Auscultation of the 
abdomen should never be neglected in a case 
of suspected intestinal obstruction In cases 
of a mechanical obstruction early there is a 
marked increase in peristaltic activity which 
can easily be elicited by auscultation In the 
adynamic variety, however, m contrast to the 
normal peristaltic sound the abdomen is 
“ominously silent” (Dcaver) 

Although usually not of diagnostic impor 
tance the determination of the plasma or 
whole blood chlorides, the non protein mtro 
gen of the blood, and the carbon dioxide 
combining power of the blood are extremely 
important from the standpoint of prognosis 
Recently Scholefield has suggested that a 
determination of the blood urea may serve as 
a diagnostic aid He states that observations 
made at the Presbyterian Hospital m New 
York have shown that values up to ten times 
normal are sometimes found The usual 
figures in patients wath intestinal obstruction 
are from four to fiv e times the normal figure 
In addition to the increase in the non protein 
nitrogen of the blood, which is due almost 


entirely to the increase m blood urea, there is 
characteristically m high intestinal obstruc 
tion a decrease in the carbon dioxide combin 
ing power of the plasma, i c , an alkalosis 

DIAGNOSIS OP ACUTE 
IVTESTINAL ODSTRUCTIOV 

The diagnosis is made largely on the basis 
of the symptoms corroborated by the history 
In acute high intestinal obstruction a diagno 
sis should be made before the condition has 
progressed to such a degree that physical 
examination is of value The diagnosis of 
mechanical ileus is usually not difficult if the 
condition is only considered by the surgeon 
The history of intermittent, colicky abdomi 
nal pain is indicative of obstruction to a hoi 
low Mscus If there is a history of prevxous 
laparotomy, the possibility of in “adhesions 
ileus” should be considered The presence of 
external hermx, the contents of which cannot 
be reduced, would facilitate a diagnosis of me 
chanical ileus Postoperative ileus may be of 
the adynamic or of the mechanical variety 
The diagnosis of an ileus developing postop 
crativcly is relatively difiicult As repeatedly 
emphasized by Dr Ochsner,apatientinwhom 
an intestinal obstruction is suspected should 
receive nothing by mouth, especially no ca- 
thartics 

A valuable diagnostic procedure not suffi 
acnily appreciated is the roentgenography of 
the abdomen without the administration of 
contrast substances First advocated by 
Schwarz m 191:, this procedure has become 
popular m the European continental clinics, 
but, unfortunately, is used relatively infre 
quently in the United States Case has, how 
ever, been instrumental in introduang this 
procedure into this country As is duly appre 
aated by all surgeons, the administration of a 
contrast substance to a patient m whom an 
intestinal obstruction is suspected is not 
without danger Not infrequently an incom 
plete obstruction may be transformed into a 
complete obstruction as a result of the admin 
istration of an opaque meal In suspected ob 
structions of the large bowel, it is, however, 
permissible and at times advisable to examine 
the large bowel by means of a contrast enema 
Roentgenography of the abdomen without 
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the administration of a contr'ist substance is, 
on the other hand, entirely without danger 
Because of the increased secretion and dimin- 
ished absorption from the gut proximal to a 
mechanical obstruction or m loops of gut in 
adynamic ileus, there is an accumulation of 
fluid and gas within the gut As emphasized 
by Schwarz, Assmann, Case, and others the 
presence of abnormally large collections of gas 
m the small bowel are indicative of some 
obstruction More significant, however, than 
the presence of gas in the intestine is the 
presence of numerous fluid le\els in vanous 
parts of the abdomen, when the patient is 
examined in the erect position The fluid con- 
tents of the intestine assume a dependent 
position in the loop of gut and are “capped” 
by gas in the same loop As this occurs m 
several loops, such multiple fluid leads can 
be demonstrated m vanous parts of the 
abdomen Such a roentgenogram is pathogno- 
monic of ileus 

Whenever possible it is essential, before 
operation, to differentiate between ileus of 
the obstructive \ariety and ileus of the 
adynamic \ariety, because operative relief 
of the former is the only therapy which is of 
any avail, whereas surgical intervention in 
the latter type is of little value As early as 
1922, Wagner suggested that lumbar anaes- 
thesia might be used as a diagnostic procedure 
in ileus for differentiating the adynamic from 
the obstructs e type, because of the benefiaal 
results which he had obtained following the 
use of lumbar anaesthesia in the treatment of 
ileus Recently Willard Bartlett, Jr , and W 
J Mayo have again suggested such a pro- 
cedure as a diagnostic aid The employment 
of splanchnic block either as a lumbar anal- 
gesia or as a spinal analgesia is not reliable in 
differential diagnosis as is shown by Du\al’s 
series of cases Duval found that an e\acua- 
tion of the intestines was produced m 16 per 
cent of the cases of mechanical ileus m which 
' lumbar analgesia had been performed 

PROGNOSIS 

The prognosis in intestinal obstruction de- 
pends upon se\eral factors Of most impor- 
tance IS the time of operation, the earlier the 
operation, the better the prognosis As aptly 
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stated by Van Beuren, “the longer a patient 
with intestinal obstruction lives before op- 
eration, the sooner he dies aftenvard ” Mil- 
ler states that the mortality rises approxi- 
mately I per cent for each hour of procrastina- 
tion Van Beuren, m experimentally produced 
intestinal obstruction, found that within 48 
hours 25 per cent of the animals showed intes- 
tinal damage, whereas after 48 hours 60 per 
cent showed damage He also found that 75 
per cent of the animals with obstructions of 
48 hours’ duration recovered following the 
relief of obstruction, whereas 75 per cent of 
the animals m which an obstruction had been 
present for 72 hours died after such operation 
In a senes of 343 cases of intestinal obstruc- 
tion reported by Miller, the mortality rate 
when the patient was subjected to operation 
within 12 hours after the onset of symptoms 
was 294 per cent, within 24 hours, 52 9 per 
cent, withm 36 hours, 50 per cent, within 48 
hours, 596 per cent, within 72 hours, 634 
per cent, within 96 hours, 72 8 per cent, and 
over 96 hours, 84 per cent In a series of 83 
cases of intestinal obstruction reported by 
Brill the mortality rate when operation was 
performed within 72 hours of onset of symp- 
toms was ml, when performed between 12 
and 24 hours, 12 5 per cent, between 24 and 
48 hours, 61 1 per cent 
The increase m mortality as the case 
progresses is undoubtedly due to an inter- 
ference with the blood supply of the gut 
superimposed upon the mechanical obstruc- 
tion This is dependent upon the increase in 
the mtra-intestmal pressure above the point 
of obstruction Owings, McIntosh, Stone, 
and Weinberg and Morton have shown that 
interference with the blood supply occurs more 
frequently in the upper part of the intestinal 
tract than in the lower part because of the 
more rapid increase m mtra-mtestinal pres- 
sure In considering the prognosis in intes- 
tmal obstruction, it is necessary to distinguish 
between simple mechanical obstruction, in 
which there is no interference with the blood 
supply of the gut and one in which this inter- 
ference has become established It is quite 
generally accepted that in the former type of 
case signs and symptoms of intoxication never 
occur As already mentioned, changes in the 
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blood may occur, Brooks, Schumacher, and 
Wattenberg have shown experimentall> that 
a closed intestinal loop could be tolerated by 
an animal for 21 da>s, provided there was no 
strangulation of the blood supply or marked 
distention of the gut, even though the loop 
supposedlj contained eight hundred times the 
lethal dose of to-rin 

It IS also necessar> to distinguish m ileus 
between cases of the mechanical \anct> and 
cases of the adjnamic varietj , alwa>s remem 
bering that the two may be combined The 
prognosis in the htter tj’pc is much worse 
than in the former The most frequent cause 
of mechanical obstruction is hernia, followed 
m frequency by adhesions In Miller’s series 
of 343 cases, hernia was the cause of obstruc 
tion m 28 per cent, adhesions m 19 8per cent, 
intussusception m 12 2 per cent, volvmlus m 
99 per cent, bands, 87, carcinoma, 4 9 . 
thrombosis, 2 

The causes of the adynamic type of ileus 
are varied In all probabilitj this t>’pe of 
ileus IS the result of an overstimulation of the 
inhibitor) nerves (splanchnics) to the intes 
tines Pentomtis, lesions within the central 
or sympathetic nervous s>stem, certain t>'pes 
of abdominal trauma and nerv 0 lesions, cer- 
tain tjpes of tOTxmias are frequent causes 
of the adjnamic type of ileus As carl) as 
1907 Cannon and Murphy showed that ady 
namic ileus espenmentall) produced b) crush 
ing the testicles could be prev ented b) cutting 
the splanchnic nerves Markowitch and Camp 
bell and Domencch have shown that spinal 
analgesia is effective m relieving ad>namic 
ileus In our laborator). Gage, Cutting, and 
I have been able to relieve, experimentally 
b) splanchnic block, ph) siological, chemical, 
and ad> namic ileus superimposed upon me 
chanical ileus 

Peritonitis either as a cause of the ileus or 
as a result of extension of infection from the 
intestine is of importance as regards prognosis 
because the prognosis is much worse m the 
presence of such a complication I wish here 
to pa) tnbute again to Dr Ochsner who did 
so much toward placing the prevention and 
treatment of peritonitis on a sound and 
rational basis He emphasized the pnnaple 
that all food and especiall) cathartics should 


be withheld m cases of suspected intestinal 
obstruction Schoenbauer has shown that the 
peritoneal exudate in intestinal obstruction is 
toxic when given mtravenousl) 

TREATSIEST 

As stressed in the discussion of prognosis, 
earl) operative intervention is of the greatest 
importance in intestinal obstruction If a 
mechanical obstruction can be relieved before 
distention has progressed to such a degree that 
interference with the blood suppl) to the gut 
has occurred, the mortaht) should be prac 
tically nil In those patients in whom deh) 
dration is a marked factor, fluid should be 
administered cither subcutaneousl) or intra- 
vcnousl) Because of the hypochlorxmia, 
chlorides in the form of sodium chlonde 
should be administered Orr and Iladen 
recommend the intravenous administration 
of 500 cubic centimeters of a 5 per cent sodium 
chloride solution prcopcraliv ely Eliason pro 
fers s per cent glucose in normal salt solution, 
whereas McVicar and Wcir emplo) lo per 
cent glucose in i per cent sodium chlonde 
solution The hllcr authors believe the 
h)'pcrtonic glucose solution is of distinct value 
in promoting diuresis m individuals m whom 
there IS more or Icss nitrogen retention 

As ngidl) practiced b) Dr Ochsner in 
ever) case of intestinal obstruction gastric 
lavage should be performed, espcciall) imme 
diatel) before operation "As harmful as is 
the giving of food and cathartics in these 
cases, so equall) beneficial is the opposite 
form of treatment by means of repeated gas 
Inc lavage, which often removes a consider- 
able amount of poisonous material from the 
ahmentar) canal and permits the intestines 
and the stomach to contract It also tends 
to prevent the occurrence of aspiration 
pneumonia caused by inspiration of fetid 
intestinal contents regurgitated during the 
operation” (10) It is aho well to leave the 
tube in place m order to prevent vomiting 
and possible a'spiration while the patient is on 
the operating table Because of the danger 
of vomiting and possible aspiration of the 
\omitus and because of the possibiht) of 
respiratory embarrassment due to elevation 
of the diaphragm b) gas distended intestines, 
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an inhalation aniEsthetic should not be em- 
ployed Either a splanchnic analgesia, accord- 
ing to the technique of Kappis, or a spmal 
analgesia is to be preferred 
The operative procedure vanes with the 
lesion encountered It is imperative that the 
obstruction be relieved m some manner 
Frequently no attempt should be made to 
extirpate the obstructing lesion because resec- 
tion may be more than the patient can survive 
There is probably no condition u hich requires 
more gentleness than acute intestinal obstruc- 
tion Bunnell states “Every manipulation is 
a shove nearer the grave ” In such a case the 
operative procedure of simple drainage of the 
intestine above the obstruction is the method 
of choice It is far better to have a living 
patient who requires a secondary operation 
than a dead one m i\hom the operation was 
completed Heidenhain advocated an enter- 
ostomy in acute ileus as early as 1897 
Lennander because of the severe toxemia 
present in high intestinal obstruction, be- 
lieved that the toxic products were absorbed 
from the upper jejunum and advocated jejun- 
ostomy in intestinal obstruction Lee and 
Downs advise a jejunostomy performed as 
high as possible Haden and Orr found, 
experimentally, that animals in which a 
jejunostomy was performed at the same time 
a high intestinal obstruction was produced 
lived a shorter penod of time than those ani- 
mals in which no jejunostomy was performed 
Recently these authors ha\e reported the 
successful use of enterostomy performed in 
the ileum m cases of peritonitis Experi- 
mentally, they w ere able to show that simple 
enterostomy did not prolong the life of an 
animal, but that enterostomy plus the addi- 
tion of I per cent sodium (iloride solution, 
hypodermically, tripled the hfe of the animal 
They state “When any doubt exists con- 
cerning the value of enterostomy, it should 
be done ” Scholefield reports that from the 
>ears 1916 to 1920 m 4 cases of paralytic ileus 
following appendicitis in the Presb>tenan 
Hospital in New York, an ileostom> was per- 
formed with a 75 per cent mortality, and in 
8 cases seen in this hospital from 1916 to 1920 
a jejunostomj was performed w'lth a mor- 
talitj of 37 5 per cent This author bdieves 


that the failure of low enterostomies to dram 
the bowel adequately is due to the length of 
the intestine which becomes paral>2ed, form- 
ing a senes of obstructed loops above the 
point of drainage He believes that a high 
ileostomy or jejunostomy provides an escape 
for the secretions of the duodenum or upper 
ileum Van Beuren studied the cases of 
acute ileus operated upon during the past 12 
years in the Presbyterian Hospital in New 
York The time was divided into three 
penods of 4 years each In Van Beuren’s 
senes of cases it was shown that the diagnosis 
of acute ileus was made more frequentl> than 
previously as evidenced b> the increased num- 
ber of cases in the later penods The mor- 
tality rate was materially reduced during the 
last 8 years, especially during the last 4 years 
Enterostomy was used more frequently than 
previousl> — one-third of the cases m the first 
period, one-half m the second period, and 
three fourths in the third penod There w as a 
greater reduction in the average mortality of 
cases treated by enterostomy than those 
which were not so treated, 38 per cent lower 
m the enterostomy group, 29 per cent lower 
m the non-enterostomy group The number 
of late cases seen in the last 4 j ears increased 
over those seen m the previous 4 y ears How- 
ever, there was a decrease m mortality of 13 
per cent Van Beuren states “Enterostomy 
done at the right time in the right way is the 
most effective means we have at present to 
relieve and prevent intestinal overdistention 
and aniemia ” 

Following the relief of obstruction either by 
enterostomy or relief of the obstructive lesion, 
the postoperative treatment of the patient is 
extremelj important Until normal peristalsis 
IS established everything should be withheld 
by mouth, a procedure which was stnctly 
emphasized by Dr Ochsner The patient 
should receive every 24 hours either sub- 
cutaneously, intravenously, or rectally, from 
3 to 5 hters of fluid The fluid is administered 
as I per cent saline or 5 per cent glucose 
solution intravenously, normal saline hypo- 
dermically, and either physiological saline solu- 
tion, 2 per cent glucose solution, or tap^water 
perrectum Frequentexaminationsof the blood 
should be made to determine the presence 
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or absence of a hypochloramia as uell as 
a determination of the carbon dioxide com- 
bining power of the plasma In se\ ere cases 
of alkalosis Gage has successfully emplojed 
acid sodium phosphate intra\ enously m a 
I per cent solution Trequent gastnc lavage 
IS imperative As practiced v cr^ successfully 
b> Dr Ochsner, the application of heat to the 
abdomen b> means of an electric light tent is 
of immense value Mueller btlitvts that m 
“paralytic ileus ” there is a decrease m move 
ment of the intestinal tract and an associated 
increase in secretion Because of the viscero 
splanchnic balance he believes that the appli 
cation of heat to the abdomen by producing 
a dilatation of the peripheral \ esscls causes a 
contraction of the splanchnic vessels In so 
doing the secretion is diminished and motility 
increased As an agent to stimulate peristalsis 
the application of heat to the abdomen has in 
our hands been the most valuable one which 
we possess 

The treatment of ad) namic ileus cither as 
a primary lesion or as a lesion superimposed 
upon a mechanical ileus which has been 
relieved is the same as that of the mechanical 
vanety, except possibly operativ e interference 
It IS in this type of ileus that splanchnic block 
IS of greatest value either as a spinal or 
splanchnic analgesia Reccntl) , Gage, Cutting, 
and I compared the effects of both spinal and 
splanchnic analgesia on normal animals and 
on those with intestinal obstruction, employ 
mg not only novocain but also nicotine, as 
recommended by Rosenstein and Koehler, as 
the ancosthetic substance in the splanchnic 
area and novocain m the dural sac Contrary 
to the apparently brilliant and highlj satis 
factor) results obtained both clmicall) and 
experimentally by Rosenstein and Koehler by 
the injection of nicotine solution into the 
splanchnic area we found that nicotine em 
plojed m this manner is a dangerous drug 
because of the production of ver> marked 
increases m blood pressure The effect on the 
gut was also minimal Comparing the results 
obtained following the introduction of novo 
cam solution into the splanchnic area and into 
the dural sac, we found that m the former 
instances the effect on the gut was more 
marked than m the latter In both types of 


cases there was a decrease in blood pressure, 
which, however, was greater following spinal 
analgesia than following splanchnic analgesia 
Qinically, splanchnic block has been success 
ful m relieving adynamic ileus m a number of 
cases We feel from our experimental work 
that the induction of splanchnic analgesia is 
to be preferred to the induction of spinal 
analgesia 

There has been considerable controversy 
concerning the efficac) of different drugs, m 
the treatment of ad) namic ileus The drugs 
which are most frequently empio) cd are some 
form of pituitary extract, phj sostigmme or 
esenne pcristaltm, choline or acet>l choline, 
and some few others Blair Bell was the first 
tocmplo) apituitar) extract m the treatment 
of iltus Since his original report m igii 
numerous reports have been made, man) of 
which have been favorable others which have 
been unfavorable It might be said from a 
review of the literature that the most favor- 
able results are reported by clinicians, the 
least favorable results arc reported b) scien 
tists whose observations have been undoubt 
edly more carefully made and m a more 
critical manner In our laboratory Drs 
Culling Gage, and I hav e found that, with 
but few exceptions piluitarj extracts, both 
pituitrm and pitoan, exert a depres&mg effect 
on both the normal and the obstructed gut, 
as evidenced by cessation of intestinal move 
ment and loss of intestinal tone Exception 
ally an increase m intestinal acUvit) was 
noted Extracts of the calabar bean were 
first used by veterinarians in the treatment 
of obstruction m animals Active principles 
of this be in are used in medicine toda) in the 
form of ph) sostigmme or esenne There arc 
a number of clinical reports advising the 
use of this alkaloid Owings and Jticintosh 
showed that esenne was much more efficient 
m increasing the mtra intestinal pressure than 
was pituitrin, the latter almost mvariabl) 
exhibiting a relaxing effect on the gut Martz 
loff in a senes of patients studied on the 
gynecological service at the Johns Hopkins 
Hospital who received, after operation, esenne 
sahc)Iatc, gram i/ioo, str)cbnme sulphate, 
gram 1/40, hypodermically, every 4 hours for 
8 doses, found that esenne and sir)chmne 
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given in these doses exerted no valuable 
prophylactic effect on the gut Our own 
results indicate, however, that eserine in 
fairly large doses is occasionally capable not 
only of increasing the mtra-intestinal pressure 
by increasing the intestinal tone, but also of 
increasing intestinal mo\ement Peristaltin 
in our hands exerted an inconstant effect 
on both normal and obstructed intestines 
Choline has been used rather extensively, 
especially by German observ ers in the treat- 
ment of ileus Because it supposedly has a 
hormone inducing intestinal activity, theoreti- 
cally it should be an ideal substance for this 
purpose However, in our hands in the 
experimental laboratory this substance is of 
no value either in increasing the tone or 
increasing the intestinal mo\ement Hughson 
and Scarf! found that intra\enous administra- 
tion of a hypertonic sodium chloride solution 
produced violent peristalsis in animals This 
observation was corroborated by Ross and 
by us Numerous clinical reports have been 
made concerning the use of this substance 

CONCLUSIONS 

1 In all cases of ileus there are varying 
degrees of vascular occlusion, in the high 
obstructions the vascular disturbance may be 
intramural 

2 The prognosis m ileus depends upon the 
length of time which has elapsed since the 
onset, the location of the obstruction, and the 
previous therapy Blood chemistry determin- 
ations are of value for prognosis and proper 
treatment 

3 Symptoms and signs of ileus are usually 
characteristic Plain roentgenograms of the 
abdomen with the patient in the upright posi- 
tion without the administration of contrast 
media are of value in diagnosing ileus 

4 Early operation or relief of obstruction 
in ileus is imperatne 

5 Enterostomy is of \alue in both the 
adynamic and obstructive types of ileus, 
provided enterostomy alone is not employed 

6 Splanchnic block, preferably by means 
of a splanchnic analgesia (Kappis) is of distmct 
V alue in adynamic ileus 

7 f'Drugs are of little or no value in the 
treatment of ileus 
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THE EFFECT OF INJECTIONS OF FEMALE SEX HORMONE (CESTRIN) 
ON CONCEPTION^ AND PREGNANCY IN THE GUINEA FIG^ 

G LOMBARD KrLL\,M'D Augusta, Giorcia 

Fiofps$o( at Anatomy Medical Department University of Georgia 


T he relationship between the length of 
the CEStrous cycles and the gestation 
periods of \anous mammals, including 
man, has long been noted That is, the gesta- 
tion period IS some multiple of the cycle For 
instance, m the guinea pig, the gestation 
ptnod IS about four times the length of the 
cycle and in the human ten times 
It IS also a matter of common knowledge 
that abortions are especially apt to occur at 
the end of the first period in the pregnancy, 
less so at the second, and so on It has been 
generally thought and recently proved by 
Corner and Allen (i, 3, 4) that the corpus 
luteum hormone has an essential part to play 
m the nidation of the ovum Probably it plays 
an equally important part also in the preser- 
vation of the life of the embryo for some time 
after nidation, though its removal m early 
pregnancy without death of the young has 
been reported by L Loeb, in the guinea pig 
On the other hand, Parkes and Bellerby m the 
mouse and Corner (3) in the rabbit find that 
removal of the corpora lutea causes premature 
termination of the pregnancy 
Is there a balance between the corpus lu- 
teura hormone and the hormone that produces 
cestrus^ It has been conclusively shorvn that 
the corpus luteum has an effect inhibitory to 
oestrus In the guinea pig, Papanicolaou 
demonstrated definite postponement of the 
onset of CEStrus by injections of corpus luteum 
hormone This w ork has been corroborated in 
the rat by Pereya, and m the guinea pig by 
Macht et al 

Thus, two clear cut functions of the corpus 
luteum were demonstrated by the expen- 
mental method first, its importance m the 
early life of the ovum, and, second, its ability 
to offset the ccstrus producing hormone and 
pre\ ent heat 

On the other hand, it had been shown that 
the female sex hormone w as the active agent 
m producing ccstrus and that injections of it 
w ould throw e\ en castrated animals into heat 


It was also known that the corpus luteum 
undergoes degeneratn e changes later in preg- 
nancy Textbooks of embr>ology ha\e long 
stated this for the human, and changes have 
been demonstrated in the rat by Long and 
Evans, using the vital staining method 

The writer has shown that injections of 
serum from pregnant women delay the onset 
of oestrus m guinea pigs, indicating an excess 
of corpus luteum m women’s blood dunng 
gestation 

This conception of antithetic actions of the 
female sex hormone and the corpus luteum 
hormone led to the hypothesis that labor may 
result from tht newly gained ascendency ot 
the female sex hormone over that of the de- 
generating corpus luteum, and pregnancy thus 
bt terminated Rucker writes of the “relation 
of the ovarian hormone to the onset of labor” 
and Ghsmann of “recurrent abortion (pre- 
vention with corpus luteum extract) ” 

The fact that certain animals go into 
cestrus, copulate, and ovulate immediately 
after parturition, strengthened this concep- 
tion, as It was easy to consider that the 
accumulating cestrm necessary for the heat 
period gradually came to exceed the corpus 
luteum and, having gained the ascendenc>, 
rendered the continuation of pregnancy im- 
possible 

About the time this theory w as formulated 
by the writer, confirmatory evidence was 
forthcoming Two papers were published, 
the contents of which were m line with this 
thought Margaret Smith reported that she 
had been able by injecting female sex hormone 
into pregnant white rats to terminate the 
pregnancy if it had not exceeded 5 da>s 
She was also able to prevent conception The 
largest dose she administered w as 80 rat units 
of hormone 

Parkes and Bellerby using white mice, re- 
ported that thej were able to prevent con- 
ception and to interrupt pregnancj at any 
stage, w ith comparatively small doses (1 to 5 


■By conception i9 meint not feitilmtioa but the act of becoming pregnant (nidation of the ovum) 

‘Contnbutjon No t.SeiiesB from the Department of Anatomy Medical Detartment Unit cr^ty of Georgia Read before th» American Associ 
ation of Anatomists Charlottesville \ugmia April ig igjo Thuvorkfaslieefiaidcaby agranticom the Committeefor Research in Sex Problems 
National Research Council 
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mouse units), though the dosage neetled in 
the latter part of pregnanc> Mas about twice 
as large as m the first half 
With the exception of a short report by 
Loeb, apparentl> no further investigation of 
this problem b> this method has been re- 
ported The experiments reported b> Loeb 
are so indefinite and the results so inadequate, 
that little comment is needed No dosage is 
reported and no interruptions of pregnancj 
He also states that the vagina did not open 
during injections and this would indicate that 
hts dosage was too small 
Other reports that have a bearing on this 
question have appeared since the work of 
Smith and of Parkes and Bellerb) and will be 
referred to later 

MATERIAL AND JIFTlIOD 
The animals used in this investigation have 
been full> mature female guinea pigs, fcil on a 
diet adequate for reproductiv e purposes, and 
housed bj pairs in well kept cages Injections 
were made m several groups, as follows (a) 
administration of ocstrm just after copulation, 
(b) administration of peptone solution to con- 
trols just after copulation, (c) ocstrin to preg 
nant animals at various stages (from 2 to 8 
weeks), (d) peptone solution to pregnant con- 
trols, and (e) ccstrin to males and non preg 
nant females for a stud> of its toxicit> 

The hormone used was furnished b> two 
biological supplj houses and had been assayed 



b> the Allen and Dois> method* It was 
found full> potent On account of the large 
doses used in late prtgnancj, we were fortu 
natc in obtaining also* a large supplv of 
hormone m oil that assayed 500 rat units to 
the cubic centimeter Ihis product was di 
luted with a small quantity of glycerine and 
injected subcutaneously m the back region 
Since a fifth of a cubic centimeter contained 
100 rat units (the largest single dose admini» 
tcred), the volume injected was usually small 

Injections w ere as a rule giv en over a period 
of 6 days in equal doses, though some were 
given for only 3 days, or less, and others as 
long as 23 davs In the later stages of preg 
nancy, very large doses of astrm were u'^ed 
because Parkes and Bcllcrby found that in 
the mouse about twice as much hormone was 
necessary to interrupt pregnancy then as m 
the first stages 

A number of pregnant animals used for 
controls received injections of one per cent 
peptone solution over periods varying from q 
to 12 days, in amounts varying from i to 5 
cubic centimeters per day Controls used in 

■ For furlliTT informalion concemin,; (hr Squibb product tcc J Am 
Vt Ass 1419 SCI) 1678 This account states it is lte< ol protein and 
cholesterol 

■From Dr J F \n 1 rson of C R Squibb 8. Si ns 
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mal 

Preg 

Rat 

'S 

Unit* 

total 

Aborted 

l^ed 

Died 

J573 

J7 

*5 


ISO 

Yes 

No 

No 

1*74 

17 

*S 

6 

ISO 

Ves 

No 

No 

l*S« 

1* 

*5 

6 

ISO 

Ves 

No 

No 

1*54 

12 

I* S 

6 

75 

Ves 

No 

No 

1*0* 

JS 

I* 5 

6 

75 

Ves 

No 

No 

1*67 

17 

t* 5 

6 

75 

No 

Ves 

No 

t*s6 

14 

I* 5 

6 

75 

Ves 

No 

No 

1*58 

13 

»* 5 


75 

Ves 

No 

No 


the test for pre\ention of conception received 
SIX daily injections of o 5 cubic centimeter 
each 

RESULTS 

Prevention of conception controls This group 
of animals v\ as the smallest used in any test 
Three were injected with a half cubic centi- 
meter of one per cent peptone solution on 6 
successive days Two of the animals con- 
ceived and one did not (Table I) 

Pregnant controls Five animals compnsed 
this group They were given doses of one per 
cent peptone solution varjing from i to 5 
cubic centimeters over periods ranging from 9 
to 12 days The total quantit> injected vaned 
from II to 45 cubic centimeters None of 
these animals had the course of pregnancy 
affected by the treatment (Table II) 

Preceution of conception In this series 16 
animals were used and the dosage ranged 
downward from a total of 120 rat units to as 
low as 10 units, given in equal amounts over 
a 6 day period An effort w as made to ascer- 
tain the smallest dose that would prevent 
conception Of 6 animals that received 120 
units, none conceived Of 2 that received a 
total of 60 units, neither conceived Of 3 
animals that received a total of 15 units, none 
conceived, and of 5 that received a total of lo 
units, none conceived It is noteworth> that 
the animals that received the larger doses of 
oestrin had short intervals between heat 
penods (with one e-vception), only 10 to 12 
dajs, whereas the others had normal cjdes 
(Table III) 

Copulation was checked in each case by 
the finding of fresh sperm in vaginal smears 



Animals about t<vo d'ceks pregnant In this 
group of 8 animals, the duration of pregnancy 
ranged from 12 to 17 days The total dosage 
of hormone varied m each case from 75 to 150 
rat units, given m the usual manner (6 equal 
injections) All 3 of the animals that received 
150 rat units aborted Of the 5 remaining 
animals, receiving 75 units each, 4 aborted, 
and I was delivered at term None of these 
animals died (Table IV) 

Pregnancy was corroborated by the pre- 
dominance of blood m the vaginal smears at 
the time of abortion Moreover, m a group 
of this size, not less than three-fourths would 
have conceived after copulation 

Animals about four tveeks pregnant These 
animals were divided into two groups, one re- 
ceiving large doses of hormone and one re- 
ceiving decreasing doses, as an effort was 
being made to ascertain the smallest average 
effective dose 

In the first group 12 animals were used 
The duration of pregnancy varied from 27 to 
32 days Ten animals received a total dosage 
of 300 rat units Of these, 6 aborted and 4 
died with retained fetuses In this whole 
group 7 animals aborted and of these, 3 died 
Eight of the 12 died, 5 with retained, mac- 
erated fetuses (Table V) 

In the second group of this senes the smaller 
dosage did not take such a heavy maternal 
toll Seven animals were used Three re- 
ceived 150 units, two 120 units, and two 90 
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units each Of these, 6 aborted and i went 
on to normal deluer> This last animal was 
one of the two that receued onij 90 rat 
units (Table VI) 

Animals six to eight tieeks pregnant This 
senes of animals was likewise divided into two 
groups, one receiMng quite large doses and 
the other smaller doses of the hormone 

In the first group there were 12 animals. 


centage of the animals in ad\ anced pregnane) 
died following injections of the hormone, an 


pregnant from 42 to 56 da)s These animals 
recei\ed a total dosage each of from 600 to 
I 150 rat units Onl) 2 miscarried The 10 
remaining died with retained, macerated 
fetuses (Table VII) 

In the second group 5 animals pregnant 
from 42 to 46 days received from 300 to 480 
rat units and all of these died with retained, 
macerated fetuses (Table VIII) 

Toxicity of hormone in males and non 
pregnant females Since quite a large per- 


effort was made to ascertain if the hormone 
Itself was toxic in large doses The results of 
this experiment are somew hat conflicting but 
the fact stands out, nevertheless, that these 
animals can m many cases rcceiv e as much as 
600 rat units of the female sex hormone with 
no ill effects 

In all, 17 animals were injected and these 
were treated m two groups of 11 and 6 (On 
account of the lethal effects m the first senes, 
a second w as undertaken ) 





Fig I Normal non pregnant guinea pig uterus 

Of the first ii animals, 8 ^ere females and 
3 ^ere males The dosage varied from loo to 
600 rat units One animal died after one in- 
jection of 100 units Two died after two in- 
jections of ICO units each In all, 9 of this 
group died The 2 animals that survived 
received a total of 600 units each This series 
of animals consisted of the smallest that were 
used, many being only half the size of the 
test animals reported on above (Table IX) 

As the results of the foregoing were rather 
contradictory and as many of the animals 
used w ere quite small, another test, using fully 
grown animals, was decided upon There were 
3 males and 3 females in the group Each ani- 
mal receiv ed six 100 unit doses in 6 days None 
of these animals died or became ill (Table X) 

Gross and microscopic study oj uterus, 
placenta, and ovaries The most marked 
change in the reproductive organs after in- 
jections of female sex hormone was always a 
vascular one The increased vascularity was 
usually easj to observe in the gross and was 
alw a> s prominent in microscopic preparations 


Fig * Non pregnant guinea pig uterus after s« xoo 
rat unit injections Some enlargement and increased 
\asculara>, but no destruction as seen in Figure s with 
half the dose 

There was, however, a wide variation m re- 
sponse among different animals In some non- 
pregnant animals doses amounting to 600 rat 
units would produce no marked change m the 
uterus or ovaries In others the same dose or 
even a smaller amount would result m almost 
complete obliteration of the uterine glands 
and cause the greatest hyperccmia (Possibly 
the stage of the cycle when the injections 
were made had some effect Figs 1,2, and 3) 
In pregnant animals the uterus was already 
hypemmic and comparisons were difficult 
Therefore sections were made through uterus 
and placenta at their point of union in normal 
(uninjected) and injected animals In this 
way a marked difference was found between 
the two In the normal the chonomc v illi had 
the usual appearance, whereas in the test 
ammals the villi were pressed upon by large 
lakes of blood and were damaged in some 
cases almost to the point of destruction (Figs 
5, 6, 7, and 8) 
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rat unit injections Marked n asculanty and destnictton of 
uterine glands 

The ovaries sometimes presented quite a 
number of large follicles and at times only 
one large cyst, at others they appeared al 
most normal In microscopic preparations 
there was a greater vascularity present and 
probably on the whole a larger number of 
follicles, but the variations in the ovanes 
were not so marked as in the uterus and 
placenta 

The corpora lutea of pregnancy persisted 
apparently unchanged, even after numerous 
injections of large doses of the female sex 
hormone (Fig 4) 

There was no evidence of ovuhtion and 
formation of fresh corpora lutea 

It was the rule for the vagina of the preg 
nant animals to open during the course of the 
injections, but the vaginal smears were not 
usually typical of oestrus The females were 
isolated and no attempts were made to breed 
them 

Always at autopsy, the junction of the 
uterus and placenta, when the latter was 


fig 4 Guinei pig o\ar> from pregnant animal after 
tie too rat unit injections of rtslnn thoning corpus 
luteum apparent!) unaffected also man) atreiic follicles 

pulled aw ay , had a necrotic appearance This 
could have been due to the fact that the 
fetuses had usually been dead for several days 
before the death of the mother 

SUMMVRV OF RESULTS OF EXPERIMENTS VNT) 
CLINIC VL APPLICATION 

It IS interesting to observe the case with 
which conception can be prevented by in 
jcctions of female sex hormone just after 
copulation Prc'^umably, at this time, the 
corpus luteum has not developed far enough 
to furnish a quantitv of hormone suflicient to 
cauntcract the injected astnn The necessity 
of the corpus luteum hormone for nidation of 
the ovaim has bven nicely demonstrated in 
the rabbit by the recent experiments of 
Corner and Allen (i, 3, 4), and had long been 
so considered (Fraenkcl, Anccl and Bourn, and 
others ) 

It IS also quite striking with what ease early 
pregnancy can be interrupted by this method 
and how the do'»age must be mcreasi-d for 



F>g s Chorionic % lUi as seen m normal prcj,nanl con 
trol guinea pig 

later stages This result is m full accord with 
the findings of Patkes and Bellerby 
The abortions cannot be considered the 
result of handling or of the treatment with a 
foreign substance The control animals re- 
ceived from a 50 to a 100 per cent more in- 
jections of peptone solution and \olumes far 
greater than were used in the test animals 
(from II to 45 cubic centimeters) and vet none 
had their pregnanc> interrupted 

A difficult problem is faced when we ask 
what was the cause of death of the fetuses and 
the mothers in the latter half of pregnancy 
The microscopic study of the chorionic vilU 
suggests that changes in the placenta cause 
the death of the young The atrophy of the 
Mill and the great blood sinuses that form 
around them would seem to bear some rela- 
tion to this result 

The question arises why do not the moth- 
ers miscarry after the >oung have died tn 
ukro^ Their macerated condition at autopsy 
shows that they die days before the mother 
It is a w dl know n fact that the pubic sym- 
ph>sis of the guinea pig dilates an inch or 


Fig 6 Chorionic vilIi after sit loo rat unit injections 
of <rstrm Note shnnkage and fragmentation 








wmmmsm 

lit, 7 Same as Figure 6, showing large area filled 
with blood 
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of cestnn shoeing extreme desree of destruction with 
enormous blood intasion 

more at the time of parturition (or just before 
It) and nccessanl) so, because the normal 
pehic diameters are so much smaller than 
those of the fetal head at or near term It 
should be borne m mind that the gestation 
period in this animal is unusually long for 
one of Its size (o ueeks) and that Ihejoung 
are born in a well developed state and run 
around and eat the day they are born (Figs 
9 and lo) 

This dilatation was recognized a Jong time 
ago and has recently been studied by Todd 
and Hisaw 

The presumption might be that the mothers 
die from saprxmia after the deaths of the 
young, but it is hard to understand why mere 
resorption does not take place Postmortem 
findings have been essentially negative 

An explanation should be offered as to why 
the symphysis does not dilate after the death 
of the fetus from the hormone injections and 
let the uterus nd itself of the dead (foreign) 
body According to the work of Hisaw, 
already referred to, the pubic symphysis m 



tig 9 Cuinea pig peKu virgin showing s>mphvsis 

tig lo Oumea pig pelvis muUipara showing wide 
separation of s>niphysis immediately after deliver} 

the guinea pig dilates at about the time of 
partuntion as a result of the combined action 
of the female sex hormone and the corpus 
lutcum hormone It is possible that a certain 
proportionate relationship is necessary be- 
tween these two hormones for the act of 
dilatation and that the injection of excessive 
amounts of the female sex hormone upsets 
this fine adjustment with the result noted 
While It may be held that most of the 
mothers died from the effects of the injections, 
it IS difficult lo see why such a large proper 
tion should, especially m view of the results 
m the second control senes of non pregnant 
females and males, when 6 animaU received 
a total of 6oo rat units of tcstrin in 6 days 
with no ill result 

This point should be checked m some am 
mal in which such marked pelvic clianges are 
not necessary for the birth act 
Of course it may be considered possible 
that an optimum dosage might be found that 
would terminate pregnancy w iihout the death 
of the mother 

WTiile interruption of pregnancy m while 
rats after the fifth dav was found impossible 
by Margaret Smith, when a maximum dosage 
of So rat units was used, it should be remem 
bered that the corresponding stage in the 
guinea pig would be about 2 weeks At this 
stage in the guinea pig we used as high as 150 
rat units with positive results It is quite 
possible that doses of 100 or more rat units 
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would interrupt pregnancy in the rat after the 
fifth day 

It IS worthy of note that no apparent chaise 
takes place m the corpora lutea of pregnancy 
after the injections of cestnn Possibly vit^ 
staining methods might have revealed some 
change One might perhaps expect some 
attempt at a compensatory h> pertrophy, but 
the bodies are homogeneous, and there is 
nothing to indicate that any new lutein tissue 
IS being formed Indeed, no constant micro- 
scopic change can be noted 

A study of the mammary glands during and 
after the injections was not made Parkes and 
Eellerby injected cestnn in white mice dunng 
lactation and succeeded m bringing them into 
oestrus ahead of time, but no report on the 
histological changes in the mammary gland is 
made 

The general results of the expenments 
corroborate the findings of Smith and of 
Parkes and Bellerby and seem to warrant the 
conclusion that conception and normal preg- 
nancy are not compatible with an excess of 
cestnn over corpus luteum hormone in the 
blood 

Courrier, however, does not believe that 
the termination of pregnancy is due to the 
destruction of any balance between the two 
hormones, but that it is caused by the mus- 
cular contractions of the uterus set up by the 
injections of the oestnn If that were true, 
there w ould possibly have been some ruptured 
uteri m our animals m which the y oung died 
and the pubic symphyses did not dilate suf- 
ficiently to permit their extrusion Also, 
Courner’s theorj does not explain the pre- 
vention of conception, when cestnn is given 
just after copulation 

It must be admitted that the termination 
of pregnancy in these experiments may be due 
to some peculiar effect on the uterus or 
placenta, or both, that bears no relation to the 
corpus luteum Loeb, in a recent paper, 
directs attention to his finding that ovulation 
could be called forth during pregnancy after 
complete extirpation of the corpora lutea and 
that maturation of ova is not interfered with 
during pregnancy On the other hand his con- 
clusion that removal of the corpora lutea 
shortens the ancestrous interval, would indi- 


cate that their presence delays the onset of 
oestrus 

CONCLUSIONS 

1 Small doses of female sex hormone in- 
jected into female guinea pigs immediately 
after copulation for a period of several days 
will prevent conception m all cases m which 
an adequate dosage is used The minimum 
dosage required is about 10 to 15 rat units 

2 Interruption of pregnancy in this animal 
when about 2 weeks pregnant can be accom- 
plished m practicallj all cases with a total 
dosage of 100 rat units 

3 For animals pregnant about 4 w eeks the 
gestation can be terminated by adequate 
dosage An optimum amount for this stage 
is from 100 to 150 rat units (With much 
larger doses the pregnancy is usually termi- 
nated by abortion, but the maternal mortality 
IS high ) 

4 In females pregnant from 6 to 8 weeks, 
injections of doses varying from 300 to 1,150 
rat units invariably bring an end to normal 
pregnancy and almost invariably cause the 
death of the mother 

5 The death of the fetus after injections 
seems to be related to marked atrophic 
changes m the chorionic villi, resulting from 
pressure due to excessive hypersemia or other 
cause 

6 The cause of the death of the mother is 
problematical 

7 The results with control animals indi- 
cate that the abortions and fetal deaths do 
not result from the injected matenal or from 
handling 

8 Administration of as high as 600 rat 
units of cestnn m 6 days to males and non- 
pregnant female guinea pigs is not incom- 
patible with the life and health of fuUy grown 
animals 

9 The conclusion seems warranted that 
an exce^ of female sex hormone in the blood 
over the corpus luteum hormone is incom- 
patible with conception and with the con- 
tinuance of normal pregnancy in the guinea 
pig 
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THE DIAGNOSTIC VALUE OF UTEROSALPINGOGRAPHY IN 
PRE-ADOLESCENT OVARIAN TORSION' 

ROBERT KENT riNLri, M D , Da\tov, Ohio 


A STUDY of the available literature re- 
veals that ovarian tumors in children 
- are rare and that the correct pre- 
operative diagnosis is seldom made One pur- 
pose of this communication is to descnbe a 
diagnostic procedure which led to an accurate 
pre-operative diagnosis in a case of torsion of a 
paro\ anan cyst in a girl of g years 
The patient \\ as not in such condition as to 
require immediate operative interference We 
felt justified, therefore, in taking the time 
necessary to make as accurate a diagnosis as 
possible before resorting to laparotomy A 
review of the literature shovs that a fairly 
large number of abdominal tumors of child- 
hood are not emergency cases, thus establish- 
ing the practicability of the procedure which 
we employed 

The patient nas a p year old girl, Tiho complained 
of a mass in the lower abdomen Two years pre 
Mously, she had fainted on the street because of 
severe abdominal pain Since that time she bad had 
attacks of abdominal pain, sometimes accompanied 
by the vomiting of greenish yellow matenal These 
attacks recurred at intervals of r to 2 months, and 
lasted from a few minutes to several hours During 
the past 6 months the attacks had been more fre 
quent, and the pain became localized in the lower 
right abdominal quadrant About 2 months prior 
to admission her aunt noticed for the first time some 
abdominal enlargement One month prior she had a 
more severe attack ol abdominal pain, Jastixigsev eral 
hours, and accompanied by vomiting During the 
next few days the abdomen became visibly larger, 
and her physician was consulted 
Physical examination rexealed a rather poorly 
nourished female child The breasts were not de 
veloped, axillary and pubic hair was absent Labial 
hair was present in more than the normal amount for 
a child of this age There was a tumor occupying the 
nud portion of the lower abdomen and extending to 
within 2 inches of the umbilicus It x\as smooth, and 
the overly mg tissues moved freely o\ er it It had a 
semi solid consistence, no flmd ballottement could be 
demonstrated No placental souffle or fetal heart 
sounds could be heard Rectal examination re- 
vealed a tumor lying m the peliis and seeming to 
move with the cervix The bladder emptied com- 
pletely on catheterization and contained a normal 
amount of urine Blood counts and urinalyses were 


negative and X-ray studies failed to disclose any 
opaque mass, teeth, or bone Our impression was 
that we were dealing with a uniform enlargement of 
the uterus 

Under gas oxy gen anesthesia a pelvic examination 
was made The vaginal orifice was small, barely ad- 
mitting one finger It was partially closed by an 
intact crescentic bvmen The cervix was palpated 
high m the vault posteriorly and m front of the 
cervix was a semi fluctuant tumor The mass filled 
the pelvis, extended to the umbilicus, and could be 
moved but slightlv Under aseptic precautions 3 
cubic centimeters of iodized oil (lipiodol) was m 
jected into the uterine cav ity , as the child lay on the 
cystoscopic table, and an \ ray film was exposed 
Two additional cubic centimeters of the iodized oil 
was then injected, making a total of 5 cubic centi- 
meters and a second film was exposed The roent- 
genogram showed a triangular uterine cavity of 
normal capacitv for a child of this age, the cornua 
appeared to be somewhat enlarged The uterus was 
displaced toward the right The right tube was 
elevated, abnormally long, and was observed to 
descnbe a spiral Free hpiodol was seen about the 
fimbriated extremity of the tube at a point corre- 
sponding to the upper limit of a faint shadow cast 
by the tumor mass Evidently the right tube was 
attached to the tumor mass and was being pulled up 
into the abdomen by it The left tube was elongated, 
extremely tortuous, and doubled back on itself so 
that the fimbriated extremity was pointing toward 
the uterus There was free hpiodol about its distal 
extremity 

On the basis of these findings a diagnosis of torsion 
of a right ovarian cyst was made Inasmuch as the 
child was somewhat dehydrated, and since her con- 
dition was not such as to demand immediate opera 
tion, forced fluids were instituted and she was sent 
home for a 15 day rest 

Operation Under gas oxygen anesthesia the ab 
domen was opened through a central incision, and a 
bluish cystic mass was seen, occupying the mid 
portion of the abdomen and pelvis There were 
fairly organized adhesions to the colon over the en 
tire extent and a few to the small bowel After the 
adhesions were freed the tumor was seen to be a cyst 
of the right ovary with torsion of the pedicle, the 
pedicle consisting of the fallopian tube, thrombosed 
veins, and part of the broad ligament It lay ante 
nor to the broad ligament, with the pedicle twisted 
three complete turns in a clockwise direction The 
pedicle was clamped and the tumor was deliv'ered 
The left ovary was about 2 s centimeters in diame- 
ter and appeared to have multiple cysts through- 
out A section was excised for examination and the 
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abdomen was closed The child made an une\ent{ul 
recovery and was sent home on the tenth day The 
report of the pathologist Dr Walter Simpson, wasas 
follow s “ Gross pathologj monolocular paro\ anan 
c>st 13 by 10 b> 8 centimeters weight 452 grams 
The wall was reddish purple in color due to hxmor 
rhagic infarction caused b> twisting of pcdiclt 
The attached fallopian tube also showed bxmor 
rhagic infarction A small piece of the ovarian 
tissue was examined microscopically and showed 
multiple immature follicles and small follicular c% sts 
most marked just beneath the serosa The w ill of 
the monolocular c> st show ed diffuse recent hxmot 
rhagic infarction with early simple necrosis The 
C3st was lined with low simple columnar epithelium 
No evidence of malignancj was found ’ 

In establishing the pre-operative diagnosis, 
several possibilities were considered Among 
these were gjnatrcsia (i), sarcoma of the 
uterus (i, 26),^ sarcoma of one ovary (34), 
dermoid of the ovary, some 'inomalj of the 
bladder, and pregnancy * Our attention had 
been called to the worh of Houser who first 
suggested the use of lipiodol in the diagnosis 
of early pregnancy He stated thlt it would 
not produce abortion and it w as not danger 
ous to use He described the picture produced 
m an early pregnancy We did not follow his 
suggestion of producing pneumoperitoneum 
first, nor the technique of McCready and 
Ryan in taking a stereoroenlgcnogram Had 
we followed these precautions we could, no 
doubt, have demonstrated the torsion of the 
tube V ery w ell As it w as, our findings left no 
doubt that we were dealing with a tumor 
of the right ovary and that the right tube, 
describing a spiral, was intimately omnccted 
with It While the use of iodized oil in 
differential diagnosis of pelvic conditions is 
said to be not without danger (4, ii, 14, x8, 
32), It has passed the experimental stage and 
its value IS attested by many excellent 
articles fo, 8, 9, 16, 17, ig, 24, 25, 27, 28, 30, 
37» 38) We feel that this case illustrates a 
condition m which the differential diagnosis 
was of great importance, and could only be 
made by the injection of some opaque medium 
and radiographic study 

We allowed a penod of 17 days to elapse 
between Iipiodol injection and the operation, 

■Lens SebiBey (Ji) sUte* that iq tbildrtn Mteoma vanes (roia tS to 
95 per cent of all ovanaa neoplasms They produce a rapuHy Ero'»ns 
freely movable pelvic or abdominal tumor 

‘DeLee (DeLcc sObstetrics p i) quotes Budd as lasinglhatprlaef 
9 and to years have borne children 


feeling with Anspach and Hirst that it is safer 
to wait for some time following the injection 
before operation It was felt, moreover, that 
a more sev ere reaction might be experienced 
in a child than m an adult, m the absence of 
any literature on the subject As a matter of 
fact the child had some abdominal ngidity 
and pain for 2 days following the injection, 
unaccompanied by a rise in temperature 
Torsion of the utenne adnexa before 
pubertv is an cxtrcmelv rare condition, judg 
mg from the few cases reported Smith and 
Butler reviewed the htcriturc from 1900 to 
1921 and were able to collect 25 cases They 
also reported one of their own We have re 
viewed the literature from 1920 to the present 
date and have collected 25 cases, abstracts of 
which follow These cases seem to fall con 
vcnicntlv under three headings (a^ tor&ion 
of abnormal adnexa (b) torsion of normal 
idncxa in abnormal situations, (c) torsion of 
apparently normal adnaxa normally situated 
Version oj abnormal adnexa The torsion of 
abnormal adnexa is not hard to understand 
JcHclt (36) says that any tumor of the ovarv 
which is not bound down by adhesions and 
which has a definite pedicle may undergo 
rotation This is by no means a rare condition 
in adults A Martin (33) reports that S per 
cent of his cases have undergone torsion, 
B Kustner (33) reports 47 per cent, and Stein 
(36) gives from 8 $ per cent to 15 per cent 
One anatomical condition favoring torsion 
IS a freely movable tumor with a wellde 
velopcd pedicle, presenting smooth rounded 
surfaces A large cv Stic ov arv , which by its 
weight has pulled upon its attachment, wall 
produce for itself a well developed pedicle, 
and will acquire free mobility Conditions 
being favorable to torsion, this accident may 
occur through the action of one or several 
causes As the tumor grows it rises out of the 
pelvis V cry quickly m children (23), but during 
Its early development it rests upon the pelvic 
walls The dorsal and lateral surfaces are 
compressed bv the contact with the bony 
pdvis while the ventral and medial surfaces 
develop This, coupled with the shape and 
tilt of the pelvis, tends to cause rotation 
toward the midhne (2) The explanation of 
Kustner’s law , which states that tumors of the 
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right side usually rotate from right to left and 
tumors of the left side rotate from left to nght 
IS no doubt based on these anatomical con- 
ditions (36) 

Among other factors which may enter into 
the development of torsion, Kohler quotes 
Sellheim as sajing that the inertia from a 
uniform Uvisting motion of the body may be 
transmitted to a tumor and cause it to undergo 
torsion on its pedicle This is most apt to 
occur to a mass vhicli is freely movable, 
Its surfaces smooth, and its contents fluid 
Torres reports a case of torsion probably 
caused by a fall from a chair Anspach (3) 
mentions the effect of some sudden unusual 
exertion, such as lifting or straining at stool, 
which abruptly increases intra-abdommal 
pressure, thus rotating the tumor Peters 
finds that during a coughing spasm the small 
intestines are thrown down into the lower 
abdomen suddenly and nith considerable 
force If an ovanan tumor should be present, 
the impact of the intestinal mass agdinst the 
tumor would be a factor in producing torsion 
Other writers suggest a sudden decrease m the 
pressure as the emptying of an overdistended 
bladder, and in the adult the emptying of a 
gravid uterus, as being a factor m producing 
torsion 

Payr (39) offers a hcemodynamic theory 
He experimentally induced torsion m different 
organs by increasing their venous pressure 
He show ed that if the veins of a pedicle be- 
come engorged, torsion may go on without 
any other additional force It is w ell known 
that veins of pedicles are longer than the 
arteries associated with them, and that their 
walls are thinner, and stretch easier than do 
the more muscular walls of the arteries A 
slight pressure on a pedicle msuffiaent to 
interfere wnth the lumen of the artery may be 
sufficient to compress the veins, bring about 
their dilatation and elongation, and cause 
them to describe a spiral around the more 
fixed parts of the pedicle, namely, the con- 
nective tissue and the artery Such spiral 
turns of the veins may, according to Payr, 
carry the cyst, if not loo large, around the 
pedicle and bring about torsion 

While tumors of the ov ary in children must 
comprise a very small percentage of all 


ovanan tumors, their number is by no means 
negligible Weil (10), in 1904, collected 60 cases 
of ovarian tumors in children up to 10 years 
of age which he placed under the following 
classifications dermoids, 21, or 35 per cent, 
cysts, single or multilocular, 19, or 31 6 per 
cent, sarcoma, 15, or 25 per cent, carcinomata 
or papillomata, 8, or 8 4 per cent To these 
Downs added 26 cases comprising simple 
cysts, 2, dermoids, 8, mahgnant tumors, 
carcinoma, or sarcoma, 16 

Doivns feels that the higher percentage of 
malignancy reported in the later cases can be 
accounted for by the more careful histological 
study to which such growths arc subjected 
Howard Kelly (Keating’s Cyclopedia of Dis- 
eases of Children) collected 126 cases of 
ov anan tumors in children which he classifies 
as follows cystic tumors — adenocy stomata, 
unilocular, dermoid (cysts), solid tumors — 
sarcomata, carcinomata 

Downs believes that even m the fetus simple 
cysts may reach considerable size Findley 
quotes Dornas’ report of finding proliferating 
cysts in the ovary of a 7 month fetus, and 
states that Boulard found numerous cysts m a 
stillborn child According to Downs the most 
common complication of tumors is torsion, 
and they are most apt to occur m growths of 
moderate size 

Torsion of normal adnexa abnormally placed 
This, according to Hcmeck, occurs only as a 
complication of congenital hernia of the in- 
guinal type In 1912, he collected from the 
literature of the preceding 20 years 5 cases of 
torsion of the ovary and 18 cases of torsion of 
the ovary and tube in hernial sacs It is an 
accident of infancy It is a true torsion and 
IS to be differentiated from strangulation of 
the contents within the sac The youngest 
patient was i month of age, and the oldest 
case was 5 years old The majority are in 
their first y ear It is of about equal frequency 
on each side Pathologically , the same changes 
occur as in torsion in the abdomen Damianos 
(35) thinks that Payr’s theory explains their 
occurn,nce Am ray say s that the spiral course 
of the tube, normal in fetal life may persist 
This could be a predisposing factor The 
clinical picture is that of an atypical strangu- 
lation of an omental or intestinal hernia 
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Obstipation is usuallj absent, and the general 
condition in most cases is not serious There 
IS not the same tendency for the case to be- 
come progressively worse as in intestinal 
hernia 

Torsion of normal adnexa normallx placed 
This condition m children is more difficult to 
explain In fact, it seems impossible for it to 
occur in an entirely normal ovary We must 
broaden our classification to include those 
organs which, while they are not abnormal 
histologically, do present abnormal anatomical 
characteristics As Smith and Butler (14) 
point out, an ovary may be normal histolog 
ically and yet be mechanically predisposed to 
torsion These mechanical or anatomical ab 
normalities would include an excessively long 
raesovarium, a long tube, or an unusually 
large heavy ovary, which would pull away 
from Its attachment sufficiently to form a 
pedicle Also Auvray’s premise (that the 
spiral course of the tube, normal in fetal life, 
might persist in extra uterine life) could be a 
predisposing factor Among the cases so 
classified, Smith and Butler place their own 
and four others In their case the ovanan 
tissue was destroyed, being replaced by partly 
organized clots, and there was a small cyst 
present Of the four which they abstracted 
they question the propriety of so classifying 
two m which the ovanes were said to be the 
size of a lemon No histological study was 
done in either case In the two remaining 
cases one (Johannson) stated that at the time 
of operation the ovary was enlarged four or 
five times and that the pedicle was twisted 
once The mesovanum was unusually long 
Microscopically the ovary was completely 
infarcted and no microscopic details were dis 
cernible The other case (Cassidy and Nor- 
bury ) w as one m which the left ov ary and tube 
and the corresponding broad ligament were 
twisted No mention is made of the size of the 
ovary The histological examination showed 
only extreme vascular engorgement (Fiolle’s 
case showed a mass the size of a tangerine 
On histological study it was impossible to 
identify any ovanan tissue, the mass being 
composed wholly of necrotic tissue with 
leucocy tic infiltration ) Cohen’s case showed 
a bluish black sausage shaped mass which m 


duded the tube, no ovanan tissue could be 
identified The mass w is composed entirely of 
blood cells with an occasional thin strand of 
onncctive tissue 

That the correct diagnosis m cases of torsion 
of the utenne adnexa in children is seldom 
made is shown by the following summary of 
pre-operative diagnoses in the cases collected 
by us 

CtM 

AppeDdicitis 9 

Some pathological condition of the boivcl 4 

Some surreal condition of the adnexa 3 

1 ncv-sied duid in the abdomen i 

Suspected torsion of an ovarian cyst pedicle i 

Ovanan tumor i 

Due to the relative infrequency of this ac 
cident It IS, doubtless, seldom considered as a 
possibility With the condition in mind, 
however, there has been little to guide one m 
confirming the diagnosis The factors which 
determine the violence of the systemic dis 
lurbance arc the degree of torsion, and the 
rapidity with which it occurs We can expect 
s> mptoms V ary mg from v ery slight abdominal 
pain, and the appearance of an enlarging, pain 
less abdominal tumor to sy mptoms of a sev ere 
abdomiml crisis, with shock, rapid pulse, and 
severe gastro inttstmil disturbance Ovanan 
tumors m children rise out of the pelvis early 
m their development, so that if a mass is 
palpiblc. It may be mistaken for the kidnev 
or the spleen Downs says that by rectal 
examination the cord like pedicle can be felt 
This IS not mentioned by other w nters where a 
rectal examination was made, and we were 
unable to feci the pedicle m our case Koucky 
says that in torsion of an ovarian pedicle there 
IS pain referred to the outer aspect of the upper 
third of the thigh on the affected side X ray 
alone is helpful in cases of dermoid cy sts where 
there IS enough calcium deposit to cast a 
shadow Marshall found that m a series of 100 
cases of dermoid cysts examined at the Mayo 
Clinic 26 per cent showed calcium deposit, 
and that in a series of 415 cases of dermoid 
cyst the correct pre operative diagnosis was 
made by X ray demonstration of teeth 
shadows m 3 cases 

Realizing the obstacles in the w ay of correct 
diagnosis, we feel that hpiodol injections in 
those cases which do not present serious 
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symptoms are quite as justifiable and helpful 
m children as m adults If the method is used, 
the amount of opaque substance injected 
must be adapted to the size of the utenne 
cavity of the patient W^e would expect no 
untoward results from this procedure, and the 
value of the information gamed would more 
than compensate for anj inconvenience which 
the examination would cause the patient 

TORSION OF ABNORMAL ADNEW 
Case 1 Reported b> Ernin Baumann (40) A 
gid of 14 years, who never had menstrual^, gave 
history of cramps in abdomen She experienced sud 
den cramps and vomiting after coasting A round 
tumor reaching to the umbilicus was found Turning 
of c>st was suspected Pulse was roo and tempera 
ture I degrees At operation 330 cubic ccnti 
meters of serous bloody fluid was found in the ab 
domen A cystoma, twisted twice 180 degrees was 
reraoxed There was cystic degeneration of long 
pedided ovary, which weighed 750 grams It 
showed hasmoEthagic infarcts, muUilocular c>sts 
and solid dense spots Patient recovered 
Case 2 Reported by Delmas (46) A girl aged 1 3 
jeats had a normal temperature and pulse of So 
Her general condition was good She had a sudden 
sharp pam m suprapubic region, localized at lust to 
the left of the median line, and then became gen 
cralized This was soon followed by vomiting A 
median, mfra-umbihcal mass was palpated It was 
hard and taut, but not painful Preoperatne 
diagnosis was as follows (a) volvulus of small in 
testme, (b) hsematometra or left htmatosalpinx 
At operation a twisted c>st of the left ovary was 
found The cyst was composed of three pockets, one 
cystic and filled with bloody fluid, tw o dermoid in 
character The tube and round ligament were in 
volved in torsion Patient recovered 
Case 3 Reported by 0 Wallerstein (60) A 9 
year old girl experienced violent pains m the pelvic 
region, accompanied by vomiting and constipation 
Her general condition was good Recta! temperature 
was 38 degrees C There was “ defense muscufaire” 
m left inguinal region Pre operative diagnosis was 
appendiatis Operation was performed The pen 
toneum w as dark looking and contained free bloody 
serous fluid The appendix was free The twisted 
cyst of the left ovary was the size of a hen s egg and 
totally infarcted The girl recovered 
Case 4 Reported by J Gamza Esevern and A 
Metraus (47) Baby girl aged 3 jears had had 
digestive disturbance since birth Ihe present at 
tack was ushered in by vomiting with contmued 
nausea There were several acid, seromucous, green 
ishstools The child had no fever There wassmooth 
orange sized swelling m the midUne of the hypo 
gastric region, having clearly defined boundaries, 
movable m all directions The pre operative 


diagnosis was (a) serous cyst of mesentery, (b) sar- 
coma of left ovary At operation a cystic tumor of 
the left ovary with the tumor twisted three times on 
Its pedicle was revealed Patient recovered 

Case s Reported by N Holtmann (50) A girl 
oi IS vears was first operated upon for acute ap 
pcndicitts One month later the pain recurred The 
child was underdeveloped for her age She had not 
menstruated Her temperature was 37 3 degrees C 
The tongue was dry There was tenderness to 
pressure in hypogastric region On rectal examma 
lion 1 tender mass the size of an apple was dis 
covered Its form changed when the patient at 
tempted to rise Diagnosis was (a) hasmatometra, 
(b) cyst On operation a solid bluish red tumor was 
found on the right in Douglas’ pouch It was about 
the size of a small fist and was tw isted 360 degrees on 
Its pedicle m a clockwise direction The uterus was 
absent, though the left ovary, both tubes, and the 
vagina were present Microscopic diagnosis showed 
dermoid cyst of the right ovary with hxmorrhagic in 
farction of the wall Patient recovered 

Case 6 Reported by^ V Ricbe ($8) A girl of ii 
vears whose general condition was good, who had a 
normal temperature and pulse of 80, had a sudden 
attack of pain in the right side with vomiting She 
had experienced several previous attacks There was 
a painful swelling about the size of a tangerine in 
the right side Ihe inferior pole corresponded to 
McDurney’s point Pre operative diagnosis was 
appendicitis At operation a cyst of the right ovary 
was found twisted two and one half times upon its 
pedicle jn a clockwise direction Histological study 
was not then complete The girl recovered 

Case ? Reported by Y Bourde (41) Giri 
years old had a sudden left sided abdominal pain 
Her temperature was 37 5 degrees C, pulse 122 
Her general condition was good She had had 
three similar attacks previously Palpation gave a 
fluctuating mass which measured 8 centimeters in 
height and 14 9 centimeters in breadth Roent 
genograpby gave a rather light but fairly clear 
shadow Pre operative diagnosis was not given 
At operation there was found a large mucoid cyst of 
the left ovary which had passed over to the right 
side Its pedicle was twisted exactly three times m a 
counter clockwise direction Right adnexa, uterus, 
and appendix w ere normal The cyst which was re 
moved weighed 800 grams There was no micro 
scopic report The girl made a normal postoperative 
recovery 

Cases ReportedbyY Bourde(4i) Babygirlaged 
zomonthshad been malnounshedsmce birth She also 
had enlarged liver since birth, which had decreased 
under specific treatment Low er abdomen, how ever, 
continued to enlarge This enlargement gave signs 
of free fluid in abdominal cavity She had had an 
attack of violent pam m the right side of the ab 
domen Pre operative diagnosis was fi) ascites, 
(2) cyst of mesentery, (3) dilatation of the colon 
An enormous mucoid cyst of the right ovary was 
seen at operation There was a pedicle twist of more 
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Obstipation is usually absent, and the general 
condition in most cases is not serious There 
IS not the same tendency for the case to be- 
come progressively worse as in intestinal 
hernia 

Torston of normal adnexa normallv placed 
This condition in children is more di/Ticult to 
explain In fact, it seems impossible for it to 
occur m an entirely normal o\ ary We must 
broaden our classification to include those 
organs which, while they arc not abnormal 
histologically, do present abnormal anatomical 
characteristics As Smith and Butler (14) 
point out, an o\ar> may be normal histolog 
ically and >et be mechanically predisposed to 
torsion These mechanical or anatomical ab 
normalities would include an excessivel> long 
mesovanum, a long tube, or an unusually 
large heavy ovary, which would pull away 
from Its attachment sufficiently to form a 
pedicle Also Auvray’s premise (that the 
spiral course of the tube, normal m feta! life, 
might persist m extra uterine life) could be a 
predisposing factor Among the cases so 
classihcd. Smith and Butler place their own 
and four others In their case the ovinan 
tissue was destroyed being replaced by partly 
organized clots, and there was a small cyst 
present Of the four which they abstracted 
they question the propriety of so classifying 
two in which the ovaries were said to be the 
size of a lemon No histological study was 
done in either case In the two remaining 
cases, one (Johannson) stated that at the time 
of operation the ovary was enlarged four or 
five times and that the pedicle was twisted 
once The mesovanum was unusually long 
Jlicroscopically the ovary was completely 
infarcted and no microscopic details were dis 
cermblc The other case (Cassidy and Nor 
bury) was one in which the left ov ary and lube 
and the corresponding broad ligament were 
twisted No mention is made of the size of the 
ovarv The histological examination showed 
only extreme vascular engorgement (Fiolle’s 
case showed a mass the size of a tangerine 
On histological study it was impossible to 
identify any ovarian tissue, the mass being 
composed wholly of necrotic tissue with 
leucocytic infiltration ) Cohen’s case showed 
a bluish black sausage shaped mass which in 


eluded the tube, no ovarian tissue could be 
identified The mass was composed entirely of 
blood cells with an occasional thin strand of 
connective tissue 

That the correct diagnosis in cases of torsion 
of the utenne adnexa in children is seldom 
made is shown by the following summary of 
pre operative diagnoses in the cases collected 
by us 

ase> 

Appendicitis q 

Some patholo;;iC3l condition of the bowel 4 

Some surRicat condition of the adneta 3 

Fneysted fluid in the abdomen 1 

Suspected torsion of an ovarian c>sl pedicle i 

Ovamn tumor 1 

Due to the relative infrequency of this ac 
cidcnt It is, doubtless, seldom considered as a 
possibility With the condition in mind, 
however, there has been little to guide one in 
confirming the diagnosis The factors which 
determine the violence of the systemic dis 
turbance are the degree of torsion, and the 
rapidity with which it occurs We can expect 
sy mptoms \ arv ing from \ cry slight abdominal 
pain, and the appearance of an enlarging, pain 
less abdominal tumor to symptoms of a severe 
abdominal crisis, with shock, rapid pulse, and 
severe gastro intestinal disturbance Ovarian 
tumors in children rise out of the pelvas carlj 
in Ihcir development, so that if a mass :s 
palpable, it may be mistaken for the kidney 
or the spleen Downs says that by rectal 
examination the cord like pedicle can be felt 
This IS not mentioned by other w riters where a 
rectal examination was made, and we were 
unable to feel the pedicle in our case Koucky 
says that in torsion of an ovanan pedicle there 
IS pain referred to the outer aspect of the upper 
third of the thigh on the affected side X ray 
alone is helpful m cases of dermoid c> sts where 
there IS enough calcium deposit to cast a 
shadow Marshall found that m a senes of 100 
cases of dermoid cysts examined at the Mayo 
Clinic, 26 per cent showed calaum deposit, 
and that in a senes of 415 cases of dermoid 
cyst the correct pre operative diagnosis was 
made by X ray demonstration of teeth 
shadows in 3 cases 

Realizing the obstacles in the w ay of correct 
diagnosis, we fed that lipiodol injections in 
those cases which do not present serious 
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Fjg I Shows the s>mmetncal enlargement of the lower 
abdomen, which extends to the umbilicus 


80 per cent pol> morphonuclears There was ab 
dommal ngiditj and tenderness to pressure A pre 
operative diagnosis of appendicitis was made At 
operation a ha^matosaJpinx was found on the right 
The tube was twisted two and one half times, and 
the ovarj showed a haemorrhage cjst There was a 
large cj stic o\ ar> on the left Right tube and o\ ary 
were removed The child recovered 

Case 17 Reported by Mark S Ruben (59) 
Patient jears old had pam in the left lower ab- 
dominal quadrant with vomiting There was no 
abdominal rigidit> A soft globular mass was felt in 
the lower right abdominal quadrant At operation 
an ovarian cjst was removed from the right side It 
was of grape fruit size with twisted pedicle The girl 
recovered 

Case 18 Reported b> Jlark S Ruben (59) Girl, 
aged 14 years, had an acute attack of pain in the 
abdomen She gav e the history of a sticking pain m 
the right side for sev eral j ears A tense c\ stic tumor 
was felt in the midline of the lower abdomen, rising 
to two fingers breadth above the umbilicus A large 
cjst of the right ovarj with a twisted pedicle was 
removed at operation The patient recovered 

Ruben also reports the case of a girl aged 4 jears, 
who had three acute attacks of abdominal pam with 
fever and vomiting She recovered spontaneouslj , 
but he feels that this was also a case of torsion 

Case 19 Reported by W M Powell ($6) A five 
month old baby girl had acute abdominal sjmptoms 
demanding operation The uterus and appendages 
were so affected bj torsion that it was necessarj to 
remove them entirelj 

CvsEao Reported bj E Heinze (49) Child aged 
6 jears, whose previous history was negative, Wras 
taken suddenlj ill with abdominal pains, which were 
more severe on the right side below the umbilicus 
The child v omited once Temperature on admission 
was 1004 degrees, pulse 128 There was slight 
tension of the abdominal walls with tenderness on 
deeppressureoverMcBurney spoint Pre operative 
diagnosis w as appendicitis At operation an egg sized 
tumor of the right ovarj was found Its pedicle was 
turned once to 180 degrees in a clockwise direction 
The right ovarj and ampullar part of tube were 
removed Appendectomy was done She recovered 



Fig 2 X ray plate taken after i cubic centimeters of 
lodi^ oil was injected into the utenne ca\ ity The body 
of the uterus is deflected toward the right Both cornu are 
markedly developed The nght tube can be followed 
through one complete turn The tube appears to be much 
elongated, and high up out of the pelvis The fimbriated 
extremitv 1$ marked by the heavy deposits of iodized oil at 
r and \n oval shadow, cast by the tumor mass, can be 
made out The left tube is much elongated and doubles 
back upon itself 

Case 21 Reported by M Pierre Laurent (52) A 
7 jear old girl had suffered from attacks of ab 
dommal pam, coming on acutely, and at irregular 
intervals for a year and a half The present illness 
was inaugurated by a verj severe attack of ab- 
dominal pain accompanied by vomiting 4 dajs 
previous to hospitalization The child was pros 
trated Her pulse rate was 130, temperature 38 



Fig 3 The tumor mass showing the larke cjst with the 
pedicle (at the lop) consisting of the nght tube and part of 
the broad ligament 
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r>g 4 Illustrating Payr s theory S, Is a disc to which 
are attached two tubes / is thin walled and represents the 
vein 1 1 15 thick walled and represents the artery II is 
filled with water and tied off at both ends Water is forced 
under pressure from the chamber C into the tube t The 
tube becomes elongated / and the disc is rotated as shown 
in the second drawing (After Payr ) 

dtgtces C Sbe bad moderate abdomtnal distention 
besides muscular rigidity and generalized abdominal 
tenderness The pre operative diagnosis was acute 
appendicitis with peritonitis although the general 
picture was not considered typical At operation a 
simple cvst of the right ovary twisted three times on 
its pedicle n as revealed The pedicle consisted of the 
right tube and a portion of the broad ligament The 
involved structures were removed and the child 
made an uneventful recov ery No histological study 
was made 

TOnSION OF NOKUAL ADNEXA ABNORUALLY 
PLACED 

Case 22 Reported by Breteche (43) Patient 
was a child of 3K months Illness had an acute 
onset with vomiting, obstipation, and sw elhng m the 
ngbtgroin Pre operativediagnosiswasstrangulatcd 
inguinal hernia Operation was performed and in the 
sac, instead of the gut, the right ovary and part of 
the tube were found There were three complete 
turns of the pedicle of the adnexa The diseased 
organs were removed, and the wound was dosed 
Th^e child recovered 

Case 23 Busch (44) reports a hernia in a girl 10 
days old, containing an ovarian cyst, the pedicle of 
which bad undergone torsion 
TORSION or NORMAL ADNEXA NORMALLY PLACED 
Case 24 Reported by Morris Cohen (7) Girl, 
aged 13 years, who had tiever menstruated gave an 
uneventful past history The present illness had 
existed 4 days with symptoms of sharp pain in the 


loner right abdominal quadrant with some vomiting 
She also complained of frequent and painful mictun 
tion The right lower abdominal quadrant was very 
tender and rigid No masses were palpated Ablood 
count showed leucocytes 17,800 mth a differential 
count of 89 polymorphonuclcars and 1 1 lymphocytes 
Temperature was 102 8 degrees F , pulse too, 
respiration 26 Pre operative diagnosis was acute 
appendiatis At operation a tumor mass was de 
Uveted which consisted of the right ovary twisted in 
a clockwise direction upon the tube and mesosalpinx 
The appendix appeared to be inflamed at the tip and 
was removed The adnexal mass consisted of a 
bdney shaped tumor r 2 by 6 by 3 centimeters, along 
the concave side of which the uterine tube was at 
tached It was removed Microscopically ovarian 
tissue could not be recognized, the mass being com 
prised of blood cells with an occasional strand of 
connective tissue The patient recovered 

Case 25 Reported by F Ncugrbauer (53) Girl 
aged 6 years, was taken acutely ill There was pain 
m the ileocxcal region without muscle rigidity She 
bad been vomiting Her temperature was 37 de 
grees C Pre operative diagnosis was inflammation 
of the cxcum She had had two previous attacks 
lasting 24 hours with sudden recovery Operation 
disclosed a thin layer of clotted blood covering the 
omentum and intestines The appendix was normal 
but was removed Tbe right ovary and tube were 
enlarged into a bluish red tumor due to engorgement 
with stagnated blood The pedicle near the uterus 
was rotated around its own axis There were no 
adhesions or other regions of inflammation Tbe 
right adnexa were removed and the patient re 
covered The tumor was 5K centimeters long and 
Its greatest circumference was ii centimeters 

SUlISt \R\ 

1 A case of torsion of an o\ anan c> st in a 9 
> ear old child is reported vv hich tv as diagnosed 
by uterosalpingography 

2 A review of the literature on torsion of 
the adnexa before puberty is presented 

3 All cases reported since 1920 to the 
present date are collected and classified 

4 The practicability of uterosalpmgogra 
phy as a diagnostic aid in certain of these 
cases IS pointed out 

I am greatly indebted to Dr Marshall M Best ofXenia 
Ohu, for his co-operation and suggestions in stud>ing this 
case My thanks are also due Dr Waller Simpson head 01 
the pathological department of Miami X’alfey Hospital 
Dayton Ohio, for his accurate and painstaking study of the 
specimen 
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THE SURGICAL TREATMENT OF TUBERCULOUS CAVITIES OF 
THE LUNGS WITH FILLING— “PLOMBE" 
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T he method of obliterating cavities in lung 
tissue bj inserting a filling between the wall 
of the thorax and the surface of the lung 
was originated hj TufTier He used the patient s 
own fat for this purpose However well founded 
the idea was, the results of such treatment were 
uncertain for several reasons In the first place, 
emaciated tuberculous patients rarel) haveenough 
fat available to fill completel> the large cavities 
which often remain after the diseased lung area 
IS detached from the wall of the thorax And, too, 
soft fat IS not capable of resisting the pressure 
exerted on the rigid wall of the cavitj 
Baer’s technique was a decided improvement 
m the carrj mg out of Tuffier's plan Instead of 
fat he used paraffin with a high melting point — a 
mLxture which hardens at bod> temperature and 
so meets the mechanical requirements better 
Sauerbruch was the first to carrj out this opera 
tion in a large number of cases A number of 
difficulties were encountered at first m the devcl 
opment of Baer’s technique, and onlj recentlj 
with increasing experience have more definite in 
dications been worked out for its use and have 
the technique and after treatment been improved 
On the whole the method is used onl> m the 
surgical treatment of cavities Complete oblit 
eration of the pleural space is ev en more necessarj 
in this method than in thoracoplaslj Obliterating 
material that is placed on the delicate,non adher 
ent pleura descends through the force of gravitj, 
and thus maj tear the parietal pleural and pene 
trate the free thoracic cavitj It is therefore impera 
tiv e that pneumothorax be applied before operation 
IS undertaken Often this is the onlj waj of deter 
mining the presence and extent of adhesions 
Another essential to good results is that the wall 
of the cavitj be strong enough to withstand the 
pressure of the paraffin, which maj be suffiaent 
to break down the lajer of lung or connective 
tissue between it and the cavitj, if the lajer is 


thin The obliterating material then would break 
into the cavitj — a most dreaded complication — 
and lead to serious irritation there If severe in 
fection does not make immediate removal neces 
sarj, the paraffin is coughed up in small bits 
Small hiemorrhagic infarcts which arise after the 
neccssarj pneumolj’sis stimulate the development 
of such areas of pressure necrosis over thin cavitj 
walls The infarcts maj be attributed to the fact 
that the blood supplj of the wall of the cavitj is 
parti) taken over bj vessels that pass from the 
tvall of the thorax through the pleural indurations 
to the lung tissue It is known from experimental 
investigation (Schlaepfer) that extensive venous 
communications are present In detaching the 
lung, the veins are torn and the interruption of 
the circulation leads to circumscribed areas of 
congestion and hemorrhagic infarcts which can 
be demonstrated anatomicallj (Nis«en) How 
ever, this danger of pressure necrosis is present 
onlj when the wall of the cavitj is verj thm, 
that IS, when it is a part of the pleural induration 
Often very hard or even calcified indurations make 
pneumoljsis and therefore obliteration impossible 
Information as to the distance between the 
inner wall of the cavitj and the surface of the 
lung can be obtained b\ phjsical examination 
particularlv bj means of the roentgenogram m 
two planes or bj means of stereoscopic pictures 
Two things must be considered m deciding 
whether this operation is indicated First, if one 
half of the lung is involved and the other half is 
not in condition to bear total obliteration of the 
diseased side bj thoracoplaslj, then the cavitj, 
which generallj lies in the upper part of the 
thorax, can be filled in order to overcome the 
chief focus of dissemination of infection and 
danger of aspiration It is not easj, as everj one 
knows, to judge how much the sound side will 
stand In addition to the phjsical findings, we 
must take into consideration age, general condi 
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ftg r RoentffetKTgrsm tslen More <hofnng 

badl> diseased Jeft cavitj, and slightly diseased right 
ca\it> 


tion, heart action, and other factors The obliter- 
ating material e'^cludes onl> a small amount of 
the breathing lung tissue, a factor of great \'alue 
m such cases At times it is justifiable to insert 
the paraffin on both sides (Figs 1-5 ) 
Compression of the lung b> thoracoplast> is 
rarelj indicated in patients more than 45 \ears 
of age The indications for paraffin treatment 
can be considerablj extended in such cases 
The point of preserving onl\ functioning lung 
tissue IS also a decisix e factor in deading whether 
the obliterating operation shall be used If caver- 
nous phthisis IS present only m upper part of the 
thorax (Figs 6-g) but the rest of the lung is free, 
the paraffin retracts the diseased focus and spares 
the normal tissue and so brings about healing The 
objection might be made that in such cases a ar- 
cumscnbed thoracoplastj «ould accomplish the 
same thing That is not true, however In the first 
place, the purelj mechanical effect of a partial 
plastic operation is generall}' insufficient and not 
comparable to the retraction brought about bv the 
complete filling of the cavit> And, too, a cir- 
cumscribed thoracoplastv over the upper lobe — 
and these cases are almost alwajs m the upper 
lobe — means increased danger of aspiration of 
secretion into the breathing lower lobe The fact 
that the part of the chest wall is deprived of its 
bone causes paradoxical respirator) movements 
at first after the operation and experience has 
shown that this means great danger of aspiration 
In the obbteration treatment, for which it i> nec- 
essar) to remove onh a short piece of one nb, 
the normal movements of the wall of the thorax 
are preserved Aspiration was feared at first, but 
It IS now know n that it praclicall) nev er occurs 



Fiff 2 The same patient at, shomr la Figure I after (he 
filling (plombe) had been placed in left lunj, 

Another indication for paraffin treatment is the 
presence of severe recurrent h^moptjsis (Fig 
10) If life IS threatened then, of course, the 
method of choice is artificial pneumothorax If 
this does not bring good results, then collapse of 
the bleeding cavit) should be brought about b) 
filling operation in these cases is an emergenc) 
one to save life, the further extent of the disease 
is not taken into consideration 
Fmall) , the paraffin treatment can be used ad- 
vantageouslj when, after the nbs are resected, a 
rigid sv stem of cavities does not collapse com- 
plete!) Then the effect is better and lasts 
longer than when extrapleural tamponing is done 

TECHNIQUE 

The technique is as follows Through a para- 
vertebral incision, which we prefer to an approach 
from in front as recommended b\ Baer and others, 
the musculature is split and a piece of about 3 
centimeters long is resected subpenostealh from 
the third or fourth nb (depending on the position 
of the cavit\),near the angle of the nb (Fig ii) 
Great emphasis must be placed on careful hemo- 
stasis m the sectioned muscles The finger is intro- 
duced carefullv between the pleural induration and 
the wall of the thorax m the lav er m w hich the finger 
finds the least resistance (Fig 12) Xo strictlv 
anatomical instructions for this can be gn en The 
direction in w hich to make the dissection betw een 
intrathoracic fascia and thoracic wall is of little 
value as the induration generall) maket> impos- 
sible anv differentiation between thelavers 
As a rule the pneumoljsis is made between the 
two folds of the pleura If the right lajer, that 
is, the least resistant one, is found, generall) it is 
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Fig 3 Patient with caMties on both sides suitable for 1 ig 4 The same patient as shown in Figure 3 after 
double hllmg filling (plombe) on left side 


easj to dissect the whole cupola of the lung with 
out difficulty It IS rarelj necessary to dissect 
hard cords t\nth strong pressure, scissors, or a 
knife The ^^tent of the pneumolvsis is deter 
mined by the size of the cavity (Tigs 13-15) 
This IS easily determined because the cavity (Fig 
16) can be palpatedm the freed lung even through 
strong indurations Usually the whole upper lobe 
should be dissected free from the vault of the tho 
rax and the posterior and lateral parts of the lung 
be pushed down to the fifth and suth ribs 
Careful attention must be given to anv possible 
tears m the lung These are shown by the escape 
of air and can be seen readily on the coughing 
of the patient If such tears are small they can 
be closed by suture and the insertion of paraffin 
risked If, however, the lung tissue is extensively 
injured or the cavities have perforated, the per 


forations should not be sutured or the paraffin 
inserted but a thoracoplasty should be done It 
IS therefore advisable to extend the local anss 
thesia, under which we always perffirra the op 
eration, from the second to the sixth intercostal 
space Hxmorrhage is generally slight even in 
the presence ol a large cavity Hxmorrhage can 
be controlled by putting in gauze strips for a 
short time If the stnps are moistened with 40 
per cent alcohol solution the hxmostatic action 
IS increased After the gauze is remov ed the cav 
ity 1$ filled with a mass of paraffin which is of 
such consistenev that it can be kneaded Gener 
ally 500 to 600 cubic centimeters is sufficient W e 
have, however, used as much as 1,000 to 1,200 
cubic centimeters successfully (Figs 13-15), but 
wc have abandoned this practice as several times 
the paraffin ruptured through the cavity 
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The material is prepared as follows 75 cubic 
centimeters of paraffin with a melting point of 58 
degrees is melted with 25 cubic centimeters of 
paraffin with a melting point of 43 to 44 degrees 
C One cubic centimeter of bismuth carbonate 
and 0 05 cubic centimeter of vioform are added to 
a small amount of this mixture Uniformity is 
obtained by stirring the mixture for K hour, 
gradually adding the rest of the paraffin The 
mass IS put into sterile glass vessels with tight 
covets and sterilized m a vapor sterilizer on 2 
successive days for an hour each Before using, 
the \essels are heated m a water bath and shaken 
to make the mixture uniform The liquid is 
poured into sterile porcelam dishes in which it is 
allowed to cool until it is of the right consistency 
When It IS used, it must be homogeneous through 



Fig 9 The same patient as in Figure 8 after insertion of 
filling 


out, pale > ellow, and soft enough to knead readil> 
When the cavit> is filled to the level of the ribs 
with the paraffin, the resection opemng is closed 
by pulling together the musculature of the ad- 
jacent intercostal spaces (Figs 17-19) The op- 
eration is completed by suturing the muscles, 
fascia, and skin in layers 
For the first few days after the operation s>s- 
tematic attention must be given to the coughmg 
up of accumulated material Ordinarily the tem- 
perature rises correspondingly , though the wound 
IS m perfect condition, the pulse may be 120 or 
more a minute This intense reaction is the result 
of the sudden and strong compression of the tuber- 
culous tissue The toxins are pressed from the 



Fig 10 The filling was put in the left lung because of 
the presence of severe haemoptysis that threatened the U/e 
of the patient The process m both lungs was spreading 
widely 
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diseased region into the circulation The) cause 
a sort of tuberculin action such as is not mfre 
quenth seen m pneumothorax and, m a milder 
form, in paraxertebral thoracoplast) While in 
the latter method retraction of the lung occurs 
gradually, this general reaction from the focus 
IS not so marked as in the paniTin rilling metho<l 
On the second or third da) the temperature 
ordmaril) falls again, the pulse becomes less 
rapid, and expectoration, which was scantx at 
first, becomes more profuse, gencrall) far bc)on(I 
what It was before operation Traces of blood, 
w hich are frequentl) seen and w hich are probabi) 
due to friction of the cavit) w alls or small hxmor 
rhagic infarcts, are not of serious importance 
If there is continuous fe\er and a feeling of 
pressure on the side operated upon and if the 
external wound does not show signs of mflamma 
tion, It suggests an exudate around the paralTin 
filling Even small amounts of fluid cause con 
siderable signs of pressure m the bed of the filling 
Ordmaril) the exudate becomes subcutaneous and 
can then be recognized b) fluctuation The effu 
sion IS emptied, as is a cold abscess, by puncture 
Aspiration is continued for several davs or even 
weeks, even when the exudate becomes purulent 
and contains pus bacteria 
When there was severe mixed infection of the 
bed of the paraffin, we frequently used to open 



Fir ij Transverse section u««l m pneumolysis The 
finger is phccti between the pleural induration and the 
thoracic wall 


the wound and remove the paraffin But expen 
cncc has shown than even with pus and bacteria 
present, puncture is usually sufficient In recent 
tears it has only rarclv been nocessarv to remove 
paraffin due to infection of the bed of the paraffin 
A much more severe complication, which oc 
curs much later, sometimes not until years hive 
elapsed, is rupture of the paraffin into the thoracic 
cavity and bronchi Small bus of paraffin are 
then coughed up It is a striking feature that in 
spite of the communication between the bed of 
the paraffin and the bronchial tree the latter onh 
rarely becomes infected Iven rupture of the 
paraffin is rare if only cavities with strong walls 
are compressed w ith moderate amounts of paraf 
fin The treatment m such cases consists in 
removal of the paraffin and extrapleural and para 
vertebral rib resection over the paraffin mass The 
resection must be earned up to the first nb and 
down to the sev cnlh or eighth rib, so the shoukler 
blade may hem the defect m the wall of the thorax 
UnfortunatcU , it is not alwavs possible to ob 
literate the residual cavity at one sitting Sec 
ondarv operations make considerable demand on 
the already taxed strength of the tuberculous 
patient Not infrequently the tuberculous tissue 
in the region of the fistula breaks down The 
massive suppuration from the cavitv opens up- 
ward and causes catastrophe The few cases of 
death that have occurred after paraffin treatment 
are to be attributed to this severe complication 
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Fig 13 A large cavity present in the right lung 


The paraffin treatment maj cause complica- 
tions mdirectlj b> constricting and distorting the 
chief bronchi at the hilus This ^tould cause in- 
terference with e\pectoration from the cavit> re- 
gion and also from the rest of the lung on that 
side Congested secretion would disseminate the 
infection and large foci of liquefied tissue would 
develop Foctunatel> this outcome, which can- 
not be foreseen when the paraffin ffihng is pul 
in, 15 rare 

Occasionallj the mechamcil action of the filling 
material is insufficient There are tw 0 reasons for 
this Later, on clinical and roentgen examination, 
It IS sometimes found that the paraffin has not 
compressed the cavity completely In such in- 
stances another pneumoljsis ma> be done and 
additional filling material is inserted A second 
reason for insufficient mechanical action is that 
the upper lobe of the lung, particularl)^ if there is 
a rigid cavitj system and delicate pleural adhe- 



I ig Front view of same patient as shown inFigures 
13 and 14 



1 ig 14 Lateral view of same patient as shown in 
Figure 13 after a large filling in cavity 

sions, may be pushed as a w hole toward the hilus 
and downward without very much compression of 
the cavity We ha\e not seen this very often It 
has occurred particularly when, for any reason, 
an artificial paralysis of the diaphragm has been 
produced beforehand In such cases if the pleural 
adhesions are delicate, the whole half of the lung 
moves toward the abdomen In that case the 
yielding parenchyma is compressed to a certain 
extent by the paraffin, but the rigid cavity is not 
Later operations do not affect this condition un- 
less in the course of months the mechanical irrita- 
tion of the paraffin makes the pleura firmer and 
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so the lung is able to offer resistance to the paraf 
fin If this happens the additional paraffin may 
later be inserted The peculiar action which the 
paraffin exerts on the connectn e tissue of the lung 
and pleura produces a favorable late result The 
irritation of the paraffin leading to the formation 
of indurations is particularly marked and valu 
able in the treatment of deep seated abscesses 
wath a free pleural cavitj These same processes 
are seen in the filling of tuberculous cavities 



Often the increased densit) of the connective tis 
sue m the surrounding tissue can be demonstrated 
rocntgcnologicall) (higs 6, ii, it, xj, 15, 16) 
The advantage of theprogressivecirrhosisforall 
tuberculous changes outside the cavit> is obvious 
But this good effect is of only subordinate im 
portance as compared with the aid to the processes 
of healing which arc brought about in the cavit> 
by the paraffin The retraction of the civitj Icad» 
to a decrease m secretion and the cleansing of the 
walls of the cavity even when the cavity is only 
partly compressed The clemsed cavity wall is 
covered with epithelium from the bronchus and 
expectoration is reduced to a minimum The 
cavity as a source of infection is obliterated 
Of course the filling is a cure only to the extent 
that the cavity has been obliterated, the tuber 
culous process must still be treated and consena 
tive measures must be used — climatic treatment 
must be continued after operation 
Frequently filling of the cavity is done when 
total thoracoplasty cannot be earned out on ac 
count of local changes or the general condition of 
the patient The results depend entirely on the 
condition of each patient The operation in itself 
IS almost free from danger, with practically no 
mortality for the first few weeks Our statistics 
show that death occurs in only 2 to 3 per cent as 
a result of complications directly due to operation 
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CARL EGGFRS. M D 

AT THE present time the great majority of 
patients with carcinoma of the thoracic 
portion of the ccsophagus w ho come under 
observation have to be rejected for radical 
operation because of their poor general condition 
or of a local lesion too far advanced to be re« 
mo\ able Only a very small percentage may be 
directly accepted for operation, or ma> be put 
into better condition for operation by relieving 
compbcations and building them up For these 
reasons progress in the surgery of the oesophagus, 
especially in cancer of the asophagus, has ^en 
slow 

The results of operation m this small reraam- 
ing group of cases na\ e not been \ ery sati8factor> 
partly due to the fact that the operation is 
technicallj difficult and, as an occasional opera- 
tion in the hands of a surgeon not thoroughly 
familiar with intrathoracic surger> , has yielded a 
high mortahtv, and patll> due to the fact that at 
operation it is frequently found that the condition 
IS inoperable 

There are certain definite reasons why surgery 
to date has not been able to combat this condi- 
tion more successfun> 

\ The patients are usually of advanced age, 
more often men in whom defimte senile changes 
have taken place in other organs They arc 
frequentl> suffering from emph} seraa, bronchitis, 
myocarditis, arteriosclerosis, or nephritis E\en 
a much simpler operation than resection of the 
oesophagus in such patients would be associated 
with considerable risl To subject such patients 
to an extensive operation which involves opening 
the thorax widely with the associated respirator} 
and circulatory disturbance is manifestly un- 
justifiable and can lead to no good They would 
promptly succumb to shod or die as the result of 
a complication, cither infection, pneumonia, 
pneumothorax, or a combmation of various 
factors 

2 The lesion is situated m the deepest portion 
of the thorax w here access is difficult, and where 
It is surrounded bj vital organs, disturbance of 
which maj lead to serious difficult} or comphea- 
tions Opening of the thorax in itself involves 
physiological problems affecting the circulation 
and respiration, and steps have to be taken to 


,IACS,?«ew \oRk 

guard against trouble Technical skill, judgment, 
and resourcefulness have to be exercised in all 
these operations 

3 Cancer of the ccsophagus though formerly 
frequenllv pictured as a rather benign epithelioma 
has been found to be a cinrer just as malignant 
as other types of cancer with the same tendency 
to spread % direct extension and along Ivmph 
channels As it spreads through the wall it 
involves the surrounding structures and inter- 
feres with their function If adhesions to vital 
organs, as for instance the aorta, have taken 
place, operative removal may be impossible 
Cancer patients who have reached the stage of 
emaciation or cachexia are alwa>s poor nsl s, no 
matter where the pnniar> lesion is situated In 
cancer of the oesophagus this is true to a greater 
degree because of the surrounding ntal structures 
and the physiological disturbance which accom- 
panies their involvement 

4 The patients have usually lost weight when 
first seen b\ the surgeon Unfortunatelv , at the 
present time cancer of the ccsophagus is rarely 
recognized until it produces obstruction with the 
attendant nutritional disturbance and loss of 
weight 1 his factor, added to those already men- 
tioned, adds greativ to the risk of the operation 
It IS well known that there are many difficulties 
connected w ith the earl} diagnosis of this condi- 
tion and that S) mptoms are frequently entirelj 
overlooked until obstruction occurs When we 
realize that obstruction always means advanced 
disease, with all its attendant difficulties and 
that at this stage the lesion has become adherent 
to surrounding structures and is difficult or im- 
possible to remove, then the importance of earlv 
diagnosis at once becomes apparent 

From these observations it will be noted that 
the first consideration in determining operabiUtv 
is a patient in fair general condition with a local 
l^ioR not too far advanced 



Iig I Sho'Mng position o( body and line of incision 
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Tie 2 Chest opened 'Mediastinal pleura «pht and 
(esophagus isolated 

The general condition of the patient can be 
determined b) obsert ation and examination, and 
steps may be taken to improve it 

The local condition, meaning the extent of the 
lesion, and whether it involves the surrounding 
organs or his developed metastases, can be 
determined onlj approximate!) in advance Not 
until the thorax has been opened and the tumor 
actuallv exposed can one sa) with reasonable 
certaintv that it is removable Even then when 
the tumor has been almost freed one mav have to 
discontinue the operation because separating the 
tumor still farther may mean certain death from 
haimorrhage or infection 

rREPVRATIOS OF PVTILST 

Given a patient with a carcinoma of the 
thoracic portion of the oesophagus, a patient who 
seems a fair surgical risk, what is the best proce 
dure to follow? He should be pul into as good 
general ph>sical condition as possible in order to 
be able to combat shock and infection He must 
rest a great deal though he should be allowed out 
of bed to prevent congestion of organs The 
circulation should be improved b) theadministra 
tion of drugs and perhaps b) bathing and light 
massage As there is usually loss of weight, everj 
attempt must be made to prevent additional loss 
or preferabl) to bring about a gam in weight 
This IS a very difiicult problem Usually there is 
asophageal obstruction of some degree, and a 
gastrostomy should be done at once, and the 
patient given from 6 to 8 ounces of fluid food 
every 2 hours It should consist of anything 



li); y Incision of pleura above arch of aorta uiih 
i<iolation of (esophagus at this point 

which cm be given through the tube — milk, 
gruels, butter, fruit juices, raw eggs, beef juice, 
sugar, and thick cereal soups I ven then the 
piticnt often continues to lose Evervihing he 
IS able to take by mouth he should be permitted 
to take, as the admixture of saliva is beneficial 
It will be found that after the establishment of a 
gtstrostomv, normal swallowing will often become 
pariiallv re established, and patients should be 
encouraged to take food the normal wax as it 
lends to better digestion and upbuilding 
Water should be given by mouth at all times 
unless complete obstruction is present when it 
may be dangerous b\ producing ispiration from 
overflow W aler helps keep the mouth clean and 
also cleanses the carcinomatous ulcer m the 
oesophagus, prev enting absorption therefrom and 
reducing inflammatory reactions 
Considerable attention must be given the 
mouth in all these patients, especiallv those who 
do not masticate and have taken only milk and 
other fluids as they have infected deposits about 
their teeth The latter must be cleaned, cavities 
must be attended to and mouth washes used A 
clean mouth helps the immediate improvement 
of the patient and tends to guard against me 
diastinal infection at the time of operation 
The morale of the patient is iisuallv low and a 
friendlv hopeful attitude toward them is of value 
Carcinoma of the ccsophagus is usualh a slow 
growing lesion, and one may devote a few weeks 
to the preparations for operation without much 
danger of serious increase m the local lesion On 
the other hand, if one considers thit most of the 
lesions arc quite advanced when thev come 
under observation and show obstructive symp- 
toms, it IS wise not to delay too long before 
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Tig 4 Double ligation of asophagus below the tumor 
with cauterization of stumps 

attempting the radical operation Some im- 
provement v\ill usuall) be found \Mth a properl> 
functionating gastrostom> and attention to all 
the other measures mentioned 
The immediate preparation for operation does 
not differ from that m ordmarj use The entire 
neck, chest, upper abdomen, and left axilla have 
to be shav ed I ceding through the gastr 05 tom> 
tube maj bt continued until a fev\ hours before 
operation If a residue remains in the stomach it 
ma> be evacuated just before operation It is 
important that the upper oesophagus be empt> 
to prevent aspiration In complete or almost 
complete obstruction, the passage of a stomach 
tube down to the obstruction is advisable in 
order to evacuate the stagnated fluid 

A transfusion ma> be given if it is indicated, or 
at least preparation should be made for a trans- 
fusion during or immediately after operation 
A dose of morphine and atropine is given one 
half hour before operation 

ANXSTIIFSIA 

AniESthesia has to be administered under a 
certain amount of pressure in order to avoid 
complete collapse of the lung It is not necessarv 
to keep tht lungs fully expanded, as a matter of 
fact the> have to be moderatelj collapsed in 
order to be able to work in the mediastinum No 
special apparatus is required for this, but an> 



of the well known gas ox> gen-ether machmes 
answer the purpose With a snuglj fitting mask 
one ma> var> the intrapulmonaiy pressure b> 
increasing or decreasing the pressure in ^le bag, 
and the lungs ma> be kept moderately inflated or 
completel) expanded as desired The alternating 
collapse and expansion is at the same time an 
excellent stimulant for the heart, and mav be 
resorted to at intervals during the operation, 
especially when shock is threatened 

OPI RATIOV 

The method m use on our service at the Lenox 
Hill Hospital is one developed and first performed 
b> Dr Franz Torek with slight modifications 
which haxe been added from lime to time as they 
seemed indicated It is the first real attempt at 
standardization of an operation for this trouble- 
some and dangerous condition Several patients 
have recovered from the operation and others 
have lived sufficiently long to encourage one in 
believing that the operation, if carefully per- 
formed m well selected cases, promises better 
results than have been obtained so far The 
trouble is not with the operation but with tht 
type of patient who is usually referred for 
operation 

The patient is placed on his right side with the 
right arm elev ated and flexed abov e the head The 
left arm is also elevated and mav be either 
fastened to the head frame or, better still, it may 
be wrapped in sterile towels after it has been 
prepared and then entrusted to the care of a 
stenle nurse Having the arm free makes it 
possible to rotate the bodv as needed The back 
of the patient should be fairly close to the edge 
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1 ig 6 Showirin buryinj, of lower stump into the 
stomach by means of a purscstnng 


of the table, as there is always a tcndenc> to roll 
fo^^a^d, which makes access more diflicult The 
right thigh and leg are sharph flered and the 
leTt leg IS kept extended This also helps to 
maintain the position of the patient (Fig i) 

As the incision is to be xer> long, and it is 
necessar> to have access to the neck, the field of 
preparation has to be large The entire neck, the 
back, anterior and lateral chest, and upper 
abdomen, as well as the left shoulder and arm 
are thoroughly cleansed with alcohol and ether, 
and the area is then painted with half strength 
tincture of iodine Sheets are applied m such a 
way that the arm projects and maj be moved into 
an> desired position, carrying along the scapula 
The incision runs midway between the spine 
and the posterior border of the scapula over the 
fourth, fifth, sixth, and seventh ril» and is then 
carried forward along the entire length of the 
seventh intercostal space The muscles are then 
likewise divided During this part of the opera 
tion many blood vessels are encountered and it 
IS well to take time to ligate them all to avoid 
the loss of blood The posterior ends of the four 
exposed ribs are now quickly divided, care being 
used to control bleeding from the intercostal 
vessels which may be quite troublesome A good 
method is to use a strong curved needle with a 
double plain catgut suture and to catch muscle 
fibers together with the vessels The pleura is 
now opened along the entire length of the in 
cision Frequently it is best to make the long 
intercostal incision first spread the ribs apart as 
much as possible, and then, with a finger under 
the ribs as a guide, divide the seventh, sixth, 
fifth, and fourth ribs This method is helpful in 



liK 7 (Lsophatnis has been divided Upper end with 
tumor u being draw n upward behind the aren of the aorta 

controlling bleeding from the posterior ends of 
the intercostal vessels 

A nb spreader (a Balfour self retaining abclom 
inal retractor serves this purpose well! is now 
inserted and the entire thoracic contents are 
exposed for inspection By this time, unless 
pleural adhesions are present, the lung has 
collapsed somewhat and by gently displacing it 
forward the field of operation comes into view 
(Fig 2 ) The aorta is the most prominent and 
IS easily rccognued by inspection and palpation 
To the right of it the ccsophagus is situated in 
the medtasUnum It can not be seen and neither 
can one feel it unless a large tumor which has 
involved the surrounding tissue acts as a guide 
to It But such a case would be inoperable To 
expose the oesophagus, an incision is made 
through the mediastinal pleura from the dia 
phragm to the under surface of the arch of the 
aorta Without much difficulty the uninvolved 
portion of the oesophagus can then usually be 
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Fij! 8 (Esophagus has been isolated in the neck and is 
being drawn out of the nound together mth the tumor 

isolated by blunt dissection with the finger A 
tape IS placed around it and gentle traction then 
enables one to pass the finger upward and down- 
ward in an attempt to free it compIetel> and to 
palpate the suspected tumor 
Great care must be used doubly to ligate and 
divide all small vessels encountered, as bleeding 
with the attendant tissue infiltration obscures the 
picture and increases the difficulty AU cases 
which have come to operation at our hospital 
have had involvement of all the coats of the 
oesophagus, with adhesions to the surrounding 
structures Whether in the face of extensive 
adhesions the operation should be continued 
must depend on the judgment of the individual 
surgeon Patience and careful dissection will 
accomplish a great deal If it is found that the 
tumor mvolves the wall of the aorta, it is evidently 
useless to proceed On the other hand, adhesions 
to a bronchus or the opposite pleura have been 
successfully handled Separating the tumor from 
Its bed IS always difficult, especially if it is situated 
behind the arch of the aorta Vagus fibers have 
to be sacrificed and branches of the aorta may 
have to be divided to gam access Should the 
opposite pleura be accidentally opened, a moist 
pack will temporarilj avoid respirator} embar- 
rassment Later an attempt may be made to 
close the opening or one may succeed in re- 
establishing two pleural sacs by suture of the left 
pleura overlying the mediastinum After com- 



Fig 9 Skin tunnel has been made from the lower end 
of the neck wound to about the region of the second 
intercostal space where a transverse incision has been 
made to which the oesophagus stump will be sutured 



the pleura extending from the arch to the dome 
of the thorax (Fig 3) With the finger the 
oesophagus is likewise isolated here, perhaps 
aided by a finger or curved clamp passed upward 
from below and behind the arch These various 
manipulations produce considerable shock which 
at times is quite alarming The best way to 
overcome it is to interrupt the operation from 
time to time for a few minutes and to use the 
interval to bring about complete expansion of the 
iung We usually remove the rib spreader, take 
all pads out of the thorax, except perhaps one 
in the tumor bed, place a moist pad over the 
wound, and instruct the anesthetist to increase 
the pressure and administer oxygen The 
patient’s color at once improves and respiration 
and arculation recover from the temporary 
depression The next step in the operation is 
doubly to ligate the oesophagus below the tumor 
and to divide it with the electric cautery or a 
paquelin (Fig 4) We use heavy silk or narrow 
tape, as finer material 15 likely to cut through 
The ligature on the upper stump is left long I he 
loner stump is inverted by a silk pursestnng 
suture in a similar manner that one buries an 
appendix stump (Figs 5 and 6) If there is 
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room a second pursestring is placed and the 
stump IS compIetel> inaginated into the stomach, 
othensise one places a few interrupted sutures 
better to secure the first pursestnng Attention 
IS now directed to the upper end B) means of a 
forceps passed from above behind the arch of 
the aorta, the long ligature which had been left 
on the upper stump is grasped and the oesophagus 
with the tumor drawn upward until it emerges 
above the arch (Fig 7) It is then wrapped in 
moist gauze and b> blunt dissection easily freed 
upward as far as the neck 
On completion of this part of the operation, the 
thorax IS tempotanl> partly closed, towel clips 
being used for approximation of the skin edges, 
and the patient is turned on his back During 
these manipulations it is difficult to maintain 
proper asepsis, and great care must be used At 
this stage the value of having the left arm free 
and m the care of a sterile nurse becomes apparent 
The left side of the neck is now exposed and may 
have to be prepared a second time An incision 
about 3 inches long is made along the anterior 
margin of the left sternocleidomastoid muscle 
The large vessels are retracted outward and 


usually without difficulty the (Esophagus can be 
isolated (Fig 8) This is of course easiest if the 
fbsscction from below has been carried high In 
case difficulty is experienced it may be necessary 
again partly to turn the patient, and with a hand 
inserted from below, aid in the identification of 
the (Esophagus As soon as it has been com 
plctcly freed it is drawn out of the neck wound, 
wrapped in moist gauze, and temporarily left 
there 

The patient is then again turned on his side, 
and the chest re opened By means of a con 
tinuous plain catgut suture the pleural margins 
are united from the dome of the thorax to the 
arch of the aorta This can usually be done 
without difficulty The neck wound is thus shut 
off from the pleural cavity and entrance of air is 
avoided A similar procedure is followed with 
the pleural edges below the arch It is wise at all 
times to suture this portion of the pleura in order 
to cover the mediastinum, but U is especially 
valuable in jiatients m whom the opposite pleura 
has been opened, as by this means two pleural 
cavities are rc established 

In case drainage of the thorax 1$ advisable, a 
stab wound is made posteriorly through one of 
the lower intercostal spaces and a hall inch soft 
rubber tube is inserted for a distance of about 
3 inches It should have an end and a lateral 
opening and be fastened to the chest wall by 
means of a suture passed through a rubber cuff 

The lung should now be fully inflated and 
closure of the thoracic wound begun A few 
heavy chromic catgut sutures are passed around 
the opposing seventh and eighth ribs and used 
for approximation The ends of the divided nbs 
fall into apposition without difficulty The 
parietal pleura usually can not be sutured 
separately and it is not necessary to attempt it 
A running plain catgut suture will approximate 
the intercostal tissues and with them the pleura, 
but the wound will not be airtight until the 
various muscle layers of the thoncic wall are 
likewise united Interrupted chromic catgut is 
best (or this purpose Ihe skin is closed with 
interrupted silk, or in case haste is imperative, 
with a continuous plain catgut During all this 
time It should be the aim of the anEsthetist to 
keep the lung inflated as it helps the general 
condition of the patient and prevents a pneu 
mothorax A dry dressing is applied, sealed with 
adhesive plaster, and the patient is turned on his 
back, and after making sure that the lung is fully 
expanded the drainage tube is clamped 

Attention is now directed to the neck wound 
and the projecting oesophagus After retracting 
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tbe skin edges, the muscles are closed around the 
oesophagus without making any undue pressure 
A subcutaneous tunnel is then made by blunt 
dissection from the loner end of the neck wound 
downward usually to the level of the second 
intercostal space and a transverse incision made 
at Its loner end (Fig 9) The oesophagus with 
the tumor is drann through this tunnel and out 
of the loner incision where it is sutured to the 
skin margin with mterrupted silk The projecting 
portion containing the turner is then removed 
with the cauterj The stump must be left open 
to permit the free discharge of sahva The neck 
wound IS closed nith silk and a dry dressing 
applied 

AFTER-TREATUENT 

After the patient is returned to bed, the 
drainage tube is inserted into a bottle on the 
floor with Its end under a fluid level, which 
eSectually establishes, a closed method of drain- 
age 

Measures to counteract shock are instituted as 
indicated Hot water bottles are applied to the 
body, a hot coffee enema of 6 ounces is given 
containing one ounce of nhiskey and grams 1/15 
of strjchmne Cardiac stimulants have usually 
been given during the operation and are con* 
Imucd as the condition of the patient seems to 
require 

In case there has been much loss of blood, a 
transfusion is given Morphine is administered m 
small quantity at regular intervals to relieve pam 
and to quiet respiration It is of great value 

During the first 24 or 48 hours, water is given 
bj hypodermoclj sis under the skm of the thighs 
or by proctoclj sis After that it is given through 
the gastrostomy tube, at first by the dnp method 
and later in gradually increased fixed quantities 
at regular intervals In case it was not piossible 
to get a good inversion of the oesophagus stump 
into the stomach, and leakage is feared at this point 
it IS best to delay administration of fiuids into the 
stomach a few days longer Nourishing fluids 
may be added or substituted for the water as soon 
as the condition warrants it, about the same as 
in ordinary postoperative cases 

In addition to the removal of the carcinomatous 
lesion of the cesophagus, one of the aims of this 
operation is the re estabhshment of the function 
of deglutition As the greater portion of the 
oesophagus has been removed, a substitute has 
to be found, and a rubber tube has been used 
for this purpose very successfully Unless there 
IS disturbance of healing with the neck v\ound or 
around the cesophageal fistula, the patient may 
be encouraged to swallow sahva and fluids a few 


dajs after the operation All fluids so swallowed 
naturally flow out of the fistula and have to be 
caught in a basin Patient is then given food to 
masticate and swallow and when the function is 
well established a rubber cesophagus is inserted 
into the fistula and connected with the gastros- 
tomj tube below (Fig 10) The tube is armed 
with a rubber cuff about 2 inches from its upper 
end, which makes it fit snugly against the 
oesophageal opening after insertion A pm is 
fastened in the cuff and by means of a tape passed 
through it and around the neck the tube is held 
m place To avoid leakage dunng deglutition, 
the patient makes light pressure with his fingers 
over the tesophagus on either side of the tube 
He masticates his food thoroughl>, and then 
swallows it the normal way, the food passing 
through thephaiynx, upper cesophagus, and then 
through the rubber cesophagus into the stomach 
A httle more fluid is required than for people 
with a normal cesophagus Between meals the 
tube may be withdrawn from the cesophagus and 
closed with a cork, or it may be left m place, as 
the patient desires 

For comfort a bed which allows elevation 
of Its upper end is desirable, as patients usually 
breathe better and feel more coimortable in that 
position We use Gatch beds for these patients 
As soon as the condition permits, patients should 
be encouraged to sit out of bed 

No special attention is required for the external 
wounds If they remain clean and heal by primary 
umon the sutures are removed on the seventh or 
tenth day The sutures, holding the cesophagus 
stump have to be left a little longer to prevent 
retraction Physical signs, a bedside X-ray 
examination of the chest, a record of the pulse 
and temperature, and the amount of drainage 
thiougb the lube, all will give an indication of the 
mtrathoracic condition If the lung remains w ell 
expanded, and the amount of drainage is slight, 
decreases daily, and is not badly infected, the 
drainage tube should be removed and dis- 
continued If a real infection develops, on the 
other hand, drainage has to be continued and 
the patient treated as a regular empjema case 
In the weakened condition of these patients, such 
a complication would have to be considered a 
very serious one 

Complications resulting from disordered func- 
tion of the heart and kidnej s are best avoided or 
overcome by the treatment already outlmed 
One has to be constantly on the alert to support 
the patient m whatever way seems indicated 

From the description of this operation it will 
be apparent that it is of considerable magmtude 
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and that it uould place a strain on even a normal 
person The importance of earl> diagnosis is 
therefore evident and the point must be stressed 
that patients have to be referred for operation 
before their resistance has been low ered by under 
nourishment and carcinomatous cachexia, and 
the local lesion has progressed to a stage where it 
interferes with surrounding vital organs and 
makes operative removal impossible 
It IS well known that there are manj difficulties 
connected with the earlj diagnosis of this condi 
tion and that sjmptoms are frequentlv entirely 
overlooked until obstruction occurs It should 


alna>s be remembered that slight disturbances of 
deglutition may mean an earlj oesophageal 
carcinoma and therefore proper, thorough exam 
ination should be made at once Onlj in this waj 
can vve hope to treat patients earlj enough to 
secure the maximum benefit and avoid waiting 
until, as at present, the great majontj are found 
to be inoperable on first examination and only in 
an exceptional case can operation be done 
successfully There is reason to believe that in 
properl) selected cases this well standardized 
operation will obtain a larger precentage of 
recoveries than has been the case so far 
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CONGENITAL CYSTIC DISEASE OF THE LUNG 

L I LOESSLR, M D SvNraASCisco 

From the Department of Sureer> Stanford Uriversity Mediral School 


T he scant number of congenital cjsts of the 
lung reported m the American literature 
justifies the addition of this series I have 
been able to find but four American observations 
tivoofR T Miller, a description of an anatomical 
specimen by Pappenheimer of Neiv York, and one 
of my own The German and Trench literature 
is fuller The picture of this disease, so striking 
in both its clinical and pathological aspects, has 
received considerable attention from German 
authors 

Congenital c> sts of the lung occur in tw o forms 
one the solitary cyst, and the other c> stic disease 
proper w ith a more or less diffuse c> stic degenera- 
tion of larger or smaller parts of the lung The 
two forms ma> co exist, which was the condition 
present m my first case 
Solitar) cysts may he within the parench>ma 
of the lung, they maj occupy the site of a whole 
lobe, they may sprout from other organs to which 
they are developmentally attached, eg, the 
trachea or the cesophagus, the> may even have 
been displaced by congenital malformation into 
an extrathoracic position, thus a cystically de- 
generated accessory pulmonary lobe has been 
found m the upper abdomen 
Clairmont reports a congenital c>st of the 
right middle lobe m a boy of lo which had no 
communication with a bronchus The cyst con- 
tained pus and v\as at first mistaken for an inter- 
lobar empyema The temperature reached 39 
degrees and the X-ra> films might well be inter- 
preted as depicting an interlobar effusion At 
operation, however, the pus was found lying not 
next to the thoracic wall but centrally, so that it 
was necessary to traverse lung tissue in order to 
reach it Later, after the lung had retracted, it 
was apparent that the cavity had an epithelial 
Uning with what seemed to be a bronchus de- 
bouching into It This circumstance established 
the diagnosis Although very little air was ex- 
pelled from the cavity, touching it provoked no 
cough and there was no expectoration either of 
blood or mucus The bo> died some 14 months 
later following an attempt at extirpation and 
closure At autopsy the remains of the cjst were 
found in the right middle lobe, it was lined with 
cuboid bronchial epithelium Sauerbruch, Sultan, 
Gold, Rach, and others report similar observa- 
tions One of m> own follows 


Case i Mr P S , a retired saloon keeper of 60, who had 
had occasional attacks of cough and fe\er thought by him 
to be “gnppe,” consulted Dr Arthur Sonnenberg for bleed- 
ing from the rectum The patient had paid no attention 
to his cough and had never had sufficient trouble with his 
chest to see a doctor for it Lvamming the chest as usual 
before beginning the gastro-mtestinal roentgenography for 
which the patient was sent to him, Dr Rehlisch was struck 
with an annular shadow at the bottom of the right chest 
and (00k films, reporting as follows 

Fluoroscopically the diaphragm moves well and equally 
on both sides an 3 the posterior mediastinum is clear 
There is a delicate lineal shadow near the right base which 
marks off anteriorly a segment of lung which suggests a 
possible cystic middle lobe On the contrary, however, 
this may be only a markedly fibrous interlobar septum 
There is also a little fibrous trabeculation at the left base 
where the appearance suggests possible congenital cyst at 
the base of the left lower lobe The upper two thirds of 
the lung fields are clear, and the heart and aorta are within 
normal limits of sue and shape ” 

A possible diagnosis was made of congenitally cystic 
lung 

The bleeding proved to be due to rectal polyps and was 
relieved by Dr Sonnenbcrg’s treatment Knowing of my 
interest Dr Sonnenberg kindly allowed me to evamme his 
patient The right chest of this pale, not very well pre 
served old man was distmctly although not greatly re 
tractcd and moved less than the left There were basal 
crepitations on both sides but no changes in breath sounds 
and no difference m resonance The apices were perfectly 
free 

On the 8th of May lipiodol was injected Dr Rehfisch 
reported “Approximately 20 cubic centimeters of hpiodol 
were injected into the right base The injected bronchi are 
very interesting m that they almost completely surround 
the thin walled cystic sac in the right lower lobe Their 
relation to this cyst is beautifully brought out in the 
stereoscopic views The small peripheral cyst at the costal 
diaphragmatic angle is also clearly made out, though 
unfortunately here too no oil entered the pathological 
focus *’ 

Bronchoscopy was not done, nor was the patient treated 
for his cyst, he having no symptoms to warrant it 

There is no doubt of the congenital origin of 
these solitary cysts 

The second form, cystic disease proper, vari- 
ously termed congenital bronchiectasis, “hone>- 
comb lung,” saccular degeneration of the lung, 
etc , IS possibly more frequent than the solitary 
cy^t Meyer and later Grawitz described the 
pathological anatomy in some detail In this 
form, a whole or a part of one lobe, or even a 
whole lung itself may show various degrees of 
cystic degeneration, ranging from multiple miliary 
cysts scattered through a normal parenchyma to 
conversion of a lobe or of a whole lung into a huge 
multdocular or unilocular cystic sac (Case 2) 
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Mild degrees of c> stic degeneration accompanied 
usually b> more or less atelectasis ba\c been 
repeated!) described b) pathological anatomists 
and are depicted m man> textbooks In their 
early stages, at least, the) elude clinical recog 
nition jlore pronounced c)stic changes with 
saccular or clubbed dilatation of the bronchial 
endings are subjects of controv ersy Some authors 
follow Grawilz in considenng most of them con 
genital, others consider them acquired 
The) may be present at birth or m the first fe\i 
months of life Heller, Orth, and others think 
that they are due to a persisting fetal atelectasis 
in which the expanding thoracic cage, findiDg no 
yielding alveolar tissue upon which to exert its 
expansile force, expands the bronchi instead 
Sauerbruch, kisslmg, and Borst consider con 
genital cystic disease much more frequent than is 
ordinarily assumed Heubner, the Nestor of 
German pediatricians, Wiese, and most German 
pathologists consider that bronchiectasis is rarely 
congenital The problem is difficult, for the his 
tory of acute respiratory infection, such as 
pneumonia following measles, which is often 
adduced as the cause of a saccular dilatation of 
the bronchi, speaks neither for nor against the 


question of congenital versus acquired origin 
Respiratory infection mav not be a cause but 
mere!) the factor which, changing an aseptic and 
symptomless cystic lung into an infected and 
suppurating one, makes disease manifest Cysts 
themselves may cause no symptoms So long as 
they are uninfected their carrier may be unaware 
of their presence It is suppuration that makes 
the disease Sauerbruch remarks m this connec 
tion “what w e are accustomed to look upon as the 
cause of bronchiectasis, chronic recurrent ca 
tarrh, is already the expression of suppuration in 
the cavities ” 

^Vhlle it may not be possible to establish a con 
genital or acquired origin m every given case, 
pathological anatomy has brought out facts that 
make the congenital ongm of some dilatations at 
least certain Thus cystic dilatation of the 
bronchi has been found m the newborn and in the 
fetus Graw itz distinguishes tw o congenital cy stic 
anomalies, a universal bronchiectasis in which a 
mam bronchus and all its side branches are dilated 
so that the mam one forms a large cy st with many 
small cy sts debouching into it, and a telangectatic 
bronchiectasis m which the smaller bronchioles 
are cystically dilated, the dilatations sometimes 
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being open, sometimes closed, sometimes strung 
one alter the other on the thread of an occluded 
bronchus, like beads on a rosary 

In these two forms of multilocular cystic dis- 
Cdse Sauerbruch and Lotain ha\e found that con- 
genital bronchiectasis frequenllj presents an 
irregular conglomeration of c>sts, some mthout 
connection with the bronchial tree, that these 
c>sts are lined i\ith a single la>er of ciliated 
epithelium, and that the wall is usually free of 
ulceration or inflammatory deposits In the con 
genital form the cystic areas are free of carbon 
and inhaled pigments, m the acquired form pig- 
ment IS not wanting and the bronchi are inflamed 
and ulcerated 

The congenital origin of the most marked 
degrees of sacculation admits of no doubt 

Case 2 A young student of 20 years was referred to me 
by Dr James tV Uard in 1927 There was no lung 
trouble m the family The boy had had aU the Ordinary 
diseases of childhood measles, whooping cough, scarlet 
fever, and frequent sore throats Before his present iUne% 
he had his tonsils removed, since then he has had no further 
trouble with his throat As a chJd he had a lymphadenitis 
and lymphangitis of the arm following an injury which laid 



Fic 4 Case 2 After operation The large cystic 
pouches are filled with lipiodol introduced through wound 


him up for 7 weeks He recovered from all of these infec 
tious ailments with no difficulty, none of them affected his 
chest 

In 1917, at the age of 9 years, he had what was thought 
to be a pneumonia that lasted 6 weeks, with it he had a 
constant cough butnoetpectoration The pneumonia was 
thought to hav c been followed by an empy ema Since this 
illness he has had an attack of fever about every 6 months 
His chest was aspirated periodically and finally was 
opened by Dr Bard in 1920 much pus being evacuated 
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I ig 6 Case j 'Much retracted, uniform)) gra> Icftchest 


The chest has remained open e\cr since he «ears a 
drainage tube in it Ilismutn paste was iniected into the 
opening a number of }ears ago he prompt!) coughed out 
the paste 

H^e 18 very thin and d)spmcic on exertion but he feels 
fairly well except for his chest I first saw him for a short 
visit on September IS 19x7 He was a la<l of about 6 feet 
sinchesinheight he weighed about itopounds Thepulve 
was 60 the blood pressure 120-80 there was no nse in 
temperature 

The cervical and axillary glands were moderately cn 
larged and soft The skin was of the pale greenish hue of 
chronic sepsis The thyroid was about one and one half 
times normal size soft and of uniform consistency 

The chest was flat the left side was retracted and stood 
still It was t)mpanilic upon percussion There were no 
breath sounds to be heard over it There was a drainage 
tube inserted into a smalt opening in the tenth rib at the 
line of the scapular angle There was very little secretion 
from the tube Air escaped from the drainage opening 
when he breathed or coughed and a few drops of ether 
injected into it immediately provoked a cougb The nght 
side of the chest was free there were no riles at either apex 

The heart was displaced 1 inch to the left of the left nipple 
line the nght border lay Yi inch to the left of the sternum 
The liver and spleen were not enlarged and not palpable, 
the rest of the abdomen was normal There wasnoerdema 
The urine was normal The blood count was as followrs 
hsmoglobin 85 per cent (Sahh) red blood cells 5 080 000 
white blood cells 7 800 polymorphonuclcars 68 per cent 
lymphocytes 32 per cent 

Dr John Refafisch reported that the \ ray examination 
showed the following Chest (October 11 1927)— fluoro 
scopically, the left diaphragm cannot be distinctly made 
out though Its dome is more or less well outlined Wagaslnc 
air bubble below It does not move The right diaphragm 
IS hyperactive Stereoscopic anteroposterior chest films 


show a very marked collapse of the left lung with a large 
pneumothorax occupying practically the entire upper half 
of the left chest The lower lobe would seem to be not so 
well colbpsed It is densely atelecutic and the bronchial 
tree supplying it which is air-conUimng can be well made 
out below the heart shadow this is especially well demon 
strated when the plates arc viewed stereoscopically A por 
tion of the tenth nb has been removed posteriorly and a 
drainage tube is inserted through this bon) defect into the 
lower portion of the left chest just above the diaphragm 
There is no fluid present The heart and mediastinal con 
tents have been displaced toward the left and much of the 
hilus shadow of the right lung lies behind the vertebral 
column The right lung itself appears normal so far as 
active pathology is concerned There is a small calcified 
nodule at the right fop The roentgenographic conclusion 
was Drainage tube in left chest with complete collapse of 
upper lobe and partial collapse of lower left lobe 

Lipiodo] injection of chest (October 12 1927) — Fluro- 
scopically the lipiodol 1$ seen to be partially obstructed just 
below the point where the left major bronchus takes origin 
A considerable amount of oil drips slowly down past this 
point and enters a small bilocular puddle with its lower 
margin at the summit of the dome of the diaphragm This 

C uddle has a clearly demonstrable connection with two 
irge bronchi and its bronchul relations are beautifully 
demonstrated in the stereoscopic films 
The lateral view shows that this bronchiectatic puddle is 
very near the dorwl border of the left base \vhen the 
patient raises bis intrathoracic pressure voluntani) the oil 
IS forced upward and out of the drainage tube 
I rom this examination it was concluded that there was 
a stenosis of the left lower bronchus with peripheral bron 
chiectatic dilatation in the partially collapsed lower left 
lobe with a bronchial fistula connecting it to the outside 

I diagno«ed a chronic emp) cma w ilh a broncbal 
fistula, and thought it most lil.el> that we had to 
deal with a congenital bronchiectasis that had 
perforated into the chest I advised an attempt 
at closure after the manner of Colonel keller 
I roaj as well state here that both Dr Rehfisch 
and I were mistaken WTnt we took to be a large 
pneumothoraa ca\il> was not a pneumolhomT, 
but a huge unilocular cjst of the left upper lobe 
The left lower lobe was not collapsed, but con 
sisted of a senes of bronchiectatic cjsts, and the 
drainage tubes la> m one of these cjsts and not 
in the pleural cavilj 

On October 20 1927 under satiiiractor) gas and local 
anawthesia, a curved incision was made over the left chest 
and about $ or 6 inches of three nbs including two below 
the one which had grown around the drainage tube and 
this rib it«clf were resected Upon opening the pleura one 
entered a ucculated multilocular cavity into the top of 
which an open bronchial mouth debouched The upper 
part of the chest, which from the radiographs seemed to 
consist of one large pneumothorax cav it) was now seen to 
be ciwed from the present thoracic opiening by the abov e 
mentioned sacculated membrane The pericardium lay at 
the front of the wound The soft parts were brought dovro 
over the pencardium with one mattress stitch and the 
rest of the wound was left open the sacculated cavity 
being packed with balsam of Peru gauze It appeared 
protrable that the cavities were bronchiectatic 
The l»y made a good recovery 
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Fig 7 Case 3 Left chest injected with Iipiodol which 
has puddled m the cj-stic cavities The mediastinum, the 
trachea, and the heart are much retracted to the left, the 
left diaphragm is high 

On November 7, 1927 m> notes read ‘The old cavity 
exposed at previous operation, is clean and granulating 
The pericardium is v^slDle m the bottom of it and between 
it and the chest wall lies a trabeculated meshworL into the 
pouches of which various bronchi debouch, touching these 
bronchi immediatcb pro%okes a cough Access to the 
upper part of the pleural cavitj which radiographically 
seems to consist of a single large space is not got b> this 
first operation, a needle introduced into the upper chest 
m two places withdraws air In order to open the upper 
part of the chest, therefore 2H mcfies of two more nbs 
are resected from about the costal angle forward The 
underlying panetal pleura is about ^ inch thick under 
lying It and clearly separable from it in a cleasage plane 
is another thin membrane, perhaps inch thick when 
this is entered one looks into a large cavity, occupying the 
whole upper chest, gray and glistening its medial surface 
pierced by numerous openings, the largest perhaps Js inch 
across some of them running as tunnels superficially in and 
out of the thin membrane, others probably running toward 
the bronchi Hetween this i eiy large cav ity and the rou! 
tiple trabecular ones, opened at the previous operation lies 
a thin, but tough fibrous septum perhaps a little over 
H inch thick, which in its center clearly cames a little 
spongy lung tissue This septum runs on to the chest wall 
and completely «eparates the newly opened very large 
upper cavity from the small trabecular ones opened at the 
first operation Diagnosis congenital maldeveli^menf, 
left lung Bronchiectasis of lower left lobe, and enormous 
bronchiectasis of left upper ” 

After about a week the drainage tube was removed from 
the large c> st of the upper lobe the opening closed and no 
further fluid collected in it The trabecula of the lower 



Fig 8 Case 3 Lateral projection of cvstic cavnties 
filled with bpiodol 


lobe shrank in the course of the patient’^ 3 months’ stay in 
hospiul leav-ing exposed the large, shallow, balf-OMned 
pouches that represented the open cysts of the left lower 
lobe They were lined with a velvety, red, bronchial 
mucosa Touching them provoked no cou^b, but the large 
lumina leading toward the hilum were extremely sensitive, 
so that touching them with an instrument sent the patient 
into fits of coughing The pouches secreted a clear, t^ck, 
vl^Cld mucus 

On January 24 1928, tbesacculatedandopenlowerlobe 
was dissected off from the pencardium and diaphragm to 
winch it was attached partly with a knife partly wii the 
gahanocautcry A thin layer of aheolarparenchyana sur 
rounded the large pouches At the end of dissection two 
large bronchial branches led into the left lower main 
bronchus These were cut across, the vessels of the hilum 
were tied and the bronchial mouths closed with fine black 
'dksutures The«oftparts theskin, and thesubculis were 
loosened dropped m o\ er the bronchial stump and loosely 
united with silkworm gut sutures A transfusion was done 
on February 7 

The boy again made a good recovery and on JIarch 12 
was sent home with a small sinus leading to the stump of 
the left lower mam bronchus which still secreted a few 
cubic centimeters of mucopus a day Since he has been at 
home a few black silk sutures have been discharged from 
the sinus A lipiodol injection shows it to lead into the left 
mam bronchus Vo connection between the large cyst of 
the left upper lobe and the sinus 19 demonstrable 

The boy has been at school for two and a half years 
A minute bronchial fistula di*chargmg a few drops daily 
still persists The upper cavity has given no trouble and 
remains empty The lad although free of fever and sepsis 
IS still much underweight 

Although the single sacs were smaller, saccula- 
tion was equally extensive m the following case 
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Case 3 Pa quale M an Itaban bounaker ao>eanof 
age entered the Tuberculosis Department of the San Tran 
CISCO Hospital iQ Dr UR? Clark's serviceon Apr:* tS 
X029 He complained of a dry cough of r week's duration 
which troubled him most at night Tour days before entry 
be had brought up perhaps a tablespoonful of bright blood 
£acept for tnu recent complaint he had consider^ himself 
perfectly well and healthy 

He was a thin young man in no distress The chest was 
thin poorly clothed its ma>eraents were restricted on the 
left side The heart was markedly displaced to the left 
The apex of the left lung was dull ana the freimtus was 
increased here but diminished at the left base Over the 
whole left side the breath sounds were diminished and 
there were many riles The right side was free llronchos- 
copy by Dr Tillotson' revealed a narrowing of the left 
mam bronchus beyond which the instrument could not be 
passed ‘The carma, instead of occupying the normal 
anteroposterior position (vertical in appearance as viewed 
through bronchoscope with patient lying on back) occu 
pied an obhque position The relative diameter of the 
upper or left mam bronchial orifice was much smaller than 
that of the right and presented m its upper portMn a 
slightly granular appearance not reddened or bleedmg on 
touching as would suggest true granulation tissue The 
ondee of the left mam bronchus was too small to admit the 
tip of the 7 millimeter bronchoscope No free secretion was 
noted coming from this orifice On passing the broncho 
scope along the right mam bronchus a small apparently 
anomalous bronchial orifice was noted m Us left lateral wall 
at less than i centimeter from the carma On subsequent 
hpiodol injection this appeared from the X ray film to 
communicate with the left mam bronchus The upper lote 

■Retried by Dr R S TilloUoa California S: West Med xpie 


bronchial onfiee on the right and the onfices of the middle 
and lower lobe bronchi on the right were identified and 
appeared normal No free secretion was encountered in 
tne right mam bronchus No granulations or ulcerations 
of the mucosa were noted A No la rubber catheter was 
introduced through the bronchoscope to the left mam 
bronchus after which the bronchoscope was withdrawn 
and the catheter left iurif;! Thepatient was moved to the 
fluoiOKOpic room and lipiodol w as introduced through the 
catheter with a Luer synnge, the distribution of the oil 
being observed under the fluoroscone \ ray plates taken 
in the anteronostenor and lateral pbnes are shown m 
Tigures 7 and 8 ' 

The following report on the \ ray plates was given by 
Dr Rehfisch 

‘There is a very satisfactory hpiodol injection of the 
posterior portion of the collapsed left lung The hpiodol is 
gathered in small puddle like masses demonstrating the 
presence of a grapetike cluster of bronchial dilatations In 
view of the total absence of clinical evidence pointing 
toward true bronchiectasis the possibiUty of a cystic dila 
tion of the bronchi must be strongly considered 

On June 8 19J9 bronchoscopy was repeated The 
appearance of the tracheobronchial tree open to inspection 
through the bronchoscope, was the same ns at examination 
May at, 1919 with the exception of the fact that the 
granular contour of the upper portion of the left mam 
bronchial onfiee was not noted m this examination 

The patient was free of fever whde in the hospital No 
tubeicle bacilli were found m the sputum The asset 
mann reaction was negative 

Multilocular cystic disease involving but a por 
Uon of the left lower lobe was found m the follow 
mg patient 
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Case 4 Francis B , a robust joung man of 3 $ 
was referred by Dr S with a request for an opinion The 
wung man had asked for Dr S’s daughter in marriage but 
Dr S upon inquiry found that Mr B had a cough lie 
considered himself perfectly well and fit, had worked hard 
as a rancher and had spent some time at Stanford Umver 
sity where he trained on the football squad He related that 
at the age of 13 jears while putting hiS shoulder to the 
wheel of a mired wagon he suddenly began to cough and 
after this was laid up for 3 weeks with cough and sputum 
He docs not remember whether he had fever He knows of 
no reason for his illness ITiere is no history of aspiration 
of a foreign body, of pneumonia, or other assignable cause 
He was brought to Oakland under the care of Dr von 
Adelung who tapped the chest at various points and finding 
pus drained it The tube was removed after a few wews, 
and the boy returned to his ranch in Lake County Ihe 
cough stopped, but returned some 3 years later Since then 
he has coughed more or less and can always produce 
sputum, as he says, by standing on his bead tor a time 
he could not lie on the r^ht side, but he is now able to do so 
The patient was a robust, healthy looking of 33 
>eats The forehead pro]ected unusually far above we 
nose, and on blowing his nose he produced some dry ^bs 
The tonsils were not inflamed, the teeth were good ^e 
cervical lymph nodes were about the size of beans The 
axillary glands were not enlarged . » 

The left shoulder was higher than the nght, but the 
respiratory movements of both sides were almost equal, d 
not entirely so There was the scar of the above-namrt 
drainage operation m the left lower chest, between the 
postenor and anterior axillary lines, with coarse rales here 
Put on the table andmade to lean forward with his head 
over the edge and hia body down, the patient immediately 
brought up nearly half an ounce of foul, almost enlirtly 
purulent sputum which contamed some small inspissate 
chunks The chest is otherwise negativ e, m particular, the 
apices are free 


Fig 13 C3Se4 Lateral view after lipiodol injection 

The abdominal organs gave no evidence of abnormal 
ity 

I advised that pictures be taken of the chest and sinuses 
J considered it likely that this boy was still harboring the 
remains of an empvcma on his left side 
X ray report The heart vessel shadow is normal m size 
and position The hilar markings are heavy and the pul 
moiury tree markings radiating into the left lower lobe 
appear as curious, whorled streaks These are strongly 
suggestive of large, thick walled cysts or cavitations In a 
lateral view a somewhat horizontal line of density is noted 
at the left base posteriorly 

Examination of the sinuses showed a ven light degree of 
graync«s m both maxillanes and frontals (the latter being 
rudimentary) This is indicative of slight, chronic mucous 
membrane thickening The anterior ethmoidal cells ap 
peared a little gray The peculiar, cyst like cavitation 
throughout the left lower lobe, without evidence of pneu 
momlis or infiltration, led to the conclusion that the patient 
was probably suflenng from chronic, basal, pleural thick 
erung with possibly a little fluid 

On October 26, 1939, an X ray picture was taken of the 
chest after injection of Iipiodol The mam bronchi enter 
iDg the left lower lobe appeared normal Two large cav 
ities were seen with a little hpiodol in their inferior portions 
Five small saccuh were also seen 
After consultation with Dr Eloesser, it seemed strongly 

K robable that there was a congenital, cystic condition of the 
ft lower lobe, there being at least three large cyst like 
areas with several small ones 
The sputum contained masses of pus cells and varied 
organisms, w ith morphology and staining characteristics of 
bacillus pfetfleri and micrococcus catarrhalis, as well as a 
few chains of streptococci, but no tubercle bacilli 
1 considered operation not warranted in view of the 
mildness of symptoms 
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Tig 13 Case 5 

I y mphangioma of mediastinum 


The foregoing observations represent the van 
ous kinds of c>stic disease — the solitar> c>st and 
multiple cjslic degeneration of various degrees 
and extent 

Nlissing from mv series are observ-ations of 
c>stic disease in infants such as Miller reported 
The infantile disease is charactenzed b> sudden 
attacks of intense d>spncea and c}anosi$ Some 
of these attacks mav possibl) be caused b> a 
spontaneous pneumothorax (although one is m 
dined to inquire what makes these lungs rupture), 
but most of them are caused b> a sudden inflation 
of the c>stic lung Spontaneous pneumothorax 
has been observed at autopsj (Wiese), but how 
air entered the pleural cavilj of the stillborn 
infant upon whom autops> was performed docs 
not appear Miller’s films and other observations 
denote rather a sudden hj-perinflalion of a c>5tic 
lung with displacement of the mediastinum than 
a pneumothorax The thin walled cjsts u5uall> 
have a narrow bronchial outlet, crjing or strug 
gling entraps air in them as forced breathing en 
traps air distal to an> partial bronchial stenosis, 
greatlj raising intrapulmonar> pressure, deflect 
ing the thin mediastinum, and compressing the 
sound lung It is this sudden compression of the 
sound lung by the dilated cystic one that causes 
the sudden attacks of dyspnoea and cyanosis 
characteristic of the disease in infants 

A case of lymphangioma simulating in some 
particulars cystic disease I owe to the kindness 
of Dr George D Lyman, who will report it in full 


The boy when seen on June s igjS was 8 jears old 
When he was an infant of a few months he was examined 
by Dr Lyman who noticed a swelling in the clavicular 
region he thinks the left which came and went so that 
he thought of a herniation of the lung The child was 
\ rayed by Drs Rugglcs and Itryan who reported a lung 
hernia coming through the first intercostal space At the 
same time there was seen on the left side of the mediastinum 
a round globular mass The child was subjected to \ ray 
treatment the swelling above the clavicle disappeared 
and no further symptoms of intrathoracic trouble made 
themselves apparent Therefore no further \ ray pictures 
were taken and the chilil apparently developed in a per 
fcctly normal manner IIis tonsils were removed severs' 
>earsago under general anrsthcsia without ill effects IIis 
father however thinks that he noticed when the child 
hughed or cried that a swelling appeared above the right 
clavicle about the sue of a fingertip 

\lMut a month ago the l>oy had an attack of mumps and 
Dr Lyman whoexaminrd the neck at this time onaccount 
of the Iaq!e Swelling of the parotid was quite sure that no 
noticrible mass was present in It About lodaysago after 
thelioy had been in swimming a lump made itself apparent 
al>ovc the right clav icle this lump has increased sonpidly 
■n sue that there is considerable variation from day to 
Slav 

The boy has had bronchitic attacks not infrequently with 
some cough and perhaps a little wheeling on exercise the 
latter, however Is not certain Otherwise he is perfectly 
well ami healthy 

1 he boy IS well developed At>o\ c the right clavicle there 
isasoft movable mass twice the sizeof a hensegg which 
swells up to perhaps one eighth of its sue larger when the 
child coughs It is encapsulated and cannot now be di» 
localcil at all below the clav tele although Dr Lymanitates 
that on first feeling il and when it was smaller part of it 
could lie causctl to disappear into the chest by pressure 
The mass >s not at all tender the skin above it is not 
changed The nght jugular is a little more prominent than 
the left and the veins of the skin are slightly more promi 
nent on the right There is no cyanosis of the arms and 
no stndor Distinct from the swelling there is another 
one biscuit shapeil lying under the right trapezius muscle 
from whKh it may be dislocated forward This one is also 
soft and encapsulated and about t inches in diameter 
There is no dullness over the chest ami no change in the 
respiratory excursion TTicrc are diffuse squeaks and 
wheezes Kattercd all over the left chest and a few also at 
the rg^ht base There arc no glandular enlargements The 
liver and spleen are not enlarged Thealniomcn is negative 

Dr Harold llrunn operated on the child Dr Kusk re- 
ported the specimen to be a lymphangioma (Fig ijl 

Recognition of cystic disease is not impossible 
in forms sufficiently sev ere to produce sy mptoms 
— in the milder ones recognition is unimportant 
In the infantile form unexplained recurring 
severe attacks of cyanosis and dyspnoea nith 
signs simulating pneumothorax, displacement of 
the mediastinum, hy 7 >erresonancc, and absent 
breath sounds, will arouse suspicions which the 
\ ny may confirm A shadow across the air 
filled chest corresponding to an interlobar fissure 
will permit of differentiation of a dilated cystic 
lung from pneumothorax, injection of the cysts 
through the chest wall with lipiodol may show 
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Fig 14 Case 6 A large eacapsulated tubercular 
empyema of 5 years’ standing simulating a cyst 


the cj Stic structure still more clearlv and is per- 
fectly justifiable, for the pressure dyspncea can 
only be relieved by puncture or thoracotomy 

Cystic disease m the adult may remain silent as 
long as the cysts are sterile and filled tvith mucus 
or air (Case 1) When infection supervenes the> 
present the picture of a widespread bronchiectasis 
With cough, copious purulent sputum, dyspnoea, 
fever, sweats, and other constitutional symptoms 
The chest wall of the affected side is retracted 
The retraction probabU takes place in early child- 
hood, in infants the affected side ma> be dis- 
tended Accordingly as the cavities contain fluid 
or air, percussion may give a dull or a resonant 
note, in the adult the pleura is usually thick 
enough to mask any resonance the underlying 
cavities may produce Breath sounds may be 
absent or tubular and there may be the tinkle of 
a large cavity such as one is accustomed to asso- 
ciate with pneumothorax 

Bronchoscopy may reveal anomalies of the 
bronchial tree 

The X-rav may show a single large annular 
shadow if the cyst is empty, or a more or less 
globular area of density if it is full of fluid The 
density of a single cyst, especially if more or less 
pneumonic infiltration accompanies it, may be 
not round but quadrilateral or wedge shaped 



Fig IS Case 6 Lateral view 


Wedge shaped shadow s are indistinguishable from 
interlobar collections of fluid , the rectangular ones 
may arouse suspicion that they are due to another 
cause When the cysts are empty , multiple cy stic 
disease is documented by a network of honey- 
comb or grape-cluster like shadow s occupying 
part or whole of a lobe (Case 4) or even a whole 
lung (Case 3) When they contain fluid or are in- 
fected separate cysts are usually indistinguish- 
able in the uniform gray ness of a surrounding 
acute or chronic pneumonic reaction If the 
cysts communicate with a bronchus Iipiodol in- 
jection demonstrates them beautifully, large or 
small areas of the lung field being sprinkled w ith 
half-moon shaped fluid le\els that look like the 
images cast on the ground by an eclipse of the 
sun (Case 3) Larger dependent cysts may be 
entirely filled (Cast 2) Cy sts w ithout a bronchial 
opening may be outlined m negatue by the 10 
dized oil which pours into the open bronchi sur 
rounding them but leaves the cyst itself blank 
These films give good stereoscopic pictures but 
do not adapt themselves to reproduction 
Differential diagnosis The solitary congenital 
cysts are most frequently confounded with other 
cystic collections, such as echinococcus (Sauer- 
bruch), interlobar empyema (Clairmont), or with 
dermoids and similar solitary tumors 
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Fis i6 Case; I ncapsuhted tubercular elTusion simu 
lating a cyst 


A large robust iron worker who was under the care of 
most competent observers for 5 years (among them the 
lateDr A Hewlett) olTenao interestmginsunceof the 
difTiculties of diagnosis In igaa he was at Stanford Ifos 
ital with a cystic collection of fluid (I igs 14 and 15) lie 
ad no fever cough nor sputum Aspiration >ielded a 
syrupy fluid containing staphylococci Ife was discharged 
without a definite diagnosis having been made In ior6 
after various sessions at other hospitals he entered M 
Luke s The cyst was opened and drained of a chocolate 
colored content its wall was beset by chalky coral like 
plac^ues of stony hardness Examination of the fluid and 
sections of the wall by Dr Ophuls revealed ia>ers of 
fibrous tissue without scolices or other cbaracleristic con 
stituents After operation the mans temperature con 
tuiued to rise without apparent reason, (he cyst cavity 
being well drained and clean Tilms revealed a small 
interlobar effusion of the sound side which was tapped of 
a milky serous fluid Guinea pig injection finally eslab 
Iibhed the diagnosis of tuberculosis 

Films (Fig 16) of a girl of 16 also depict a 
chrome encapsulated tubercular pleunsj or tuber- 
cular abscess 

The difficulties of diagnosis of a single c>st, 
therefore, may be great 1 ime, continued observa 
tion, constitutional signs of disease (urticaria m 
echinococcus and echinococcus or syphilitic com 
plement fixation reaction) pulmonary tubercu 
losis elsewhere, aspiration and examination of the 
contents of the cyst and especially the findings at 


operation will usually solve the problem Opera 
tive findings are most important, for the epithehal 
lining of a cyst, visible both to the naked eye and 
microscopically, is quite different to the fibrous 
lining of an empyema or other pleural cavity, 
and IS perfectly characteristic Suspicious also is 
a consistently mucoid or mucopurulent secretion 
The pus from an cmpvcma may be thick and 
slimy at first but as drainage continues it becomes 
more and more frankly purulent (unless dissolved 
bv Dakin’s solution), the pus of an infected cyst 
ia mucoid at first and continues so as long as the 
cyst secretes Minute multiple cysts are of no 
importance and arc unrecognizable 

Multiple cy sts of medium size are more easily 
recognized Whether to consider them congenital 
or acquired, and the expression of true congenital 
cystic disease, or of a severe acquired bronchiecta 
SIS, IS an academic question that lobectomy or 
autopsy even is not able to settle conclusively 
Three patients each with a whole lung con 
verted into a scries of nus conUiming sacs, the one 
apparently congenital, the second syphillic, the 
third following an operation for hydrocele, pre 
scnicd exactly similar findings both at operation 
and m the \ ray examination It is impossible 
to say whether the svphihtvc and the poslopet 
ative ones had latent cy stic disease made manifest 
by the implantation of an infection, or whether 
the apparently congenital one was not like the 
others, acquired and the result of a sinusitis or 
some other hidden infectious process 
A Nova Scotian nurve of j8 yean was kindly referred by 
Dr James K liullitt of San Jose She had been prone to 
coughs and colds Since a Iilllc gitl and had had much 
trouble with her nose As a child her colds used to appear 
only in the winter lateJy fever and chiUs occurred every 
lew months and lasted a week of two Her temperature 
rose to 101 degrees and she was very sick She brought up 
large amounts of purulent non-offcnsive sputum 

She had had nasal polj-ps and in the midst of one of her 
attacks a rij^ht olUis media which ruptured through the 
eardrum 1 he ear had discharged since 

i ilms after hpiodol injection demonstrated bilateral 
basal cavities At autopsy both lower lobes were found 
convertcil into a conglomeration of grape cluster bkesaccu 
lar cav ities in the right middle lobe the cav iiies w ere more 
cylindrical (Fig i8j Microscopically the cavities were 
inflamevl and ulcerated There was a heavy submucus 
inflammatory deposit and the epithelium was largely 
ulcerated The cavities all seemw to connect with the 
bronchial tree There were numerous although rather 
small patches of anthracotic pigment 

The pigmentation ulceration and the various forms ol 
bronchiectatic dilation, with round cavities in the lower 
and cylindrical ones in the middle lobe made it likely that 
this patient s disease w as acquired rather than congenital 
La^ multiple cy sts conv erting the w hole lung 
and whole lobes into a umlocuhr or multilocular 
pus containing sac have been most frequently 
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mistaken for empyema (Sauerbruch 2 cases. 
Case 3) The mistake is easy, the wall of the 
c>st IS thin, fibrous, and contains no visible pul- 
monary parenchyma It is impossible to dis 
tmguish it from a thickened pleura unless one 
inspects It at operation, when its pearly lustre, its 
division into multilocular cavities, and the ap' 
pearance m it of bronchial openings which show 
either as narrow shts or fine circular openings uilj 
reveal its true character as an epithehalized cvstir 
cavity After thej ha\e been opened for some 
time the cysts assume the aspect termed by 
Lebsche “gridiron lung”, the epithelium becomes 
pink and \elvety, the partitions stand out, the 
cavities retract and the bronchial openings often 
appear more clearly Communication with the 
bronchi may be more or less free, more or less air 
maj be expelled from the wound, and more or 
less of the fluid contents of the cyst be expelled 
into the bronchi 

The possibility should be borne in mind that an> 
unusuall} obstinate large empyema cavity which 
after operation shows no tendenc> to contract, 
ma> be not an emp>ema but a congenital c>stic 
lung 

Treatment is indicated only when the c>stic 
anomaly causes symptoms These will occa- 
sionally be due to pressure of a sohtary cyst on 
the bronchi or on the great vessels (Rach), when 
an attempt at removal is in order Pressure 
sjmptoms may also arise from hyperinflation or 
distention of an infantile cystic lung which should 
be relieved after the manner of Miller by intro- 
duction of a one-way valve tube 

Extirpation may offer considerable dtfftcult> 
It has been remarked that sohtary cysts may ha\ e 
a pedicle attached to the trachea or ccsophagus 
Access may be gained via an anterior mediastinal 
route or through the pleura, either in two stages, 
after production of pleural adhesions if the cyst 
IS infected, or directly if it is presumably sterile, 
or through the lung itself An infected cyst had 
best first be drained through a suflaciently large 
opening, the lung havmg previously been made to 
adhere bv an extrapleural tampon, and attempt 
at remov al be left for later, should a fistula persist 

Large multilocular cj sts, if infected, should be 
widely opened and drained, when they are clean the 
shell of the lobe containing them is dissected free 
of its surroundings until it depends from a pedicle 
Dissection from the chest wall and from the pen 
cardium is fairly easy , dissection from the dia- 
phragm and along the interlobar fissure usually 
difficult, the diaphragmatic and interlobar ad- 
hesions being tougher and denser than those to 
the chest wall and pericardium When a pedicle 



Fig 17 Cases Probably an acquired cystic bilateral 
bronchiectasis of right middle and both lower lobes (the 
cavities luve been injected with a barium gelatin mixture) 


representing the connection of the cystic lobe 
with the bronchus and the large pulmonary 
vessels is reached, the vessels and bronchus are 
separated, the vessels accurately caught and tied, 
the bronchus severed and sutured with mter- 
rupted stitches of fine black silk, and the stump 
covered with the remnants of the cystic lobe 
which are held in place with fine catgut The scar 
of previous operation is excised from the skin and 
the soft parts closed except for a small dram 
Phrenicotomy will help obliterate the large cavity 
left by removal of the lobe, often enough ribs w ill 
have been removed at previous sessions to make 
further thoracoplasty unnecessary The remain- 
ing lobe dilates, the chest wall sinks in and the 
large defect closes surprisingly quickly 
In Case 2, and m 2 other cases in which there 
was reason to suspect involvement of a whole 
lung, removal of the lower lobe seemed sufficient 
The cysts of the upper lobe drained by their own 
gravity and produced little or no sy mptoms, after 
removal of the infected lower lobe In one patient 
the sputum has dropped to 4 cubic centimeters per 
day, the patient is well and working In another 
It measures about 15 cubic centimeters, the pa- 
tient IS well, has gained much weight, and is no 
longer disabled 
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Whether or not one wishes to treat infected 
cvstic lungs by thoracoplasty ^\ill depend on the 
taste of the operator Certainly before doing so, 
one should make sure by means of the broncho- 
scope that communication between the cysts and 
the bronchi is free, to compress the infected cysts 
unless their secretions ha\e a free \ent toward 
the bronchi would be to invite disaster Per 
sonallj the results of drainage with subsequent 
lobectomy and closure of the bronchial fistula 
have been sufficiently encouraging to incline me 
against the uncertainty of less direct methods of 
attack 

SUMMARY 

1 Four cases of congenital cystic lung are 
described 

2 Solitary congenital cysts are often mistaken 
for interlobar empyemas 

3 Encapsulated tubercular pleurisy may be 
diflicult to distinguish from solitary cysts 

4 Infantile cystic disease often causes death 
from dyspnoea due to inflation of the diseased 
lung and compression of the sound one This 
emergency can be relieved by the introduction of 
a valve tube 

5 Large infected multiple cysts are often mis 
taken for empyema, both before and after dram 
age Unusual persistence of empyema and a 


mucous discharge should arouse suspicion of 
cystic disease 

6 Methods of treatment — extirpation, dram 
age, lobectomy, closure of bronchial fistula— are 
described 
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EPITHELIZATION OF BONE CAVITIES AND CALCIFICATION OF 
FIBROUS MARROW IN CHRONIC PYOGENIC OSTEOMYELITIS 

ALEXANDIR URDNSCHWIG, M D , CmcAOO 

rrom the Department of Surgery of the Ifoiversity of Chicago 


T hree cases of chrome pjogemc osteo 
mjelitis of over 50 gears’ duration, present- 
ing large bony cavities and draining sinuses, 
^\ere recentlj observed Study of the specimens 
obtained showed partial epithehzation of the 
bon> cavities This was the result of prolifera- 
tion of the cutaneous epithelium along the 
sinuses Sequestra with calcified marrow and 
calcification of marrow in living bone was also 
noted 

The epithehzation of the cavities obviousl> 
was a determining factor in the clinical course 
of these cases, for a cavit> with a narrow outlet 
lined by epithelium will persist and will have a 
continuous discharge This condition is perhaps 
not uncommon m chrome osteomNchtis with 
cavitation but a review of the literature failed to 
> leld reports of similar observations 

CASE REPORTS 

Case 1 BOH (2394), admitted to the University 
01 Chicaj^ Clinics February J, 1928 White male, aged 
61 years, had suffered from chronic p>ogenic osteomyehtu 
Of tic lower portion of the right femur since tie age of 
1 3 This began spontaneously with redness, pain, swelling, 
and fever hollowing operation, a draining sinus persists 
literally above the knee At 18, another operation was 
performed after which the sinus remained closed until 
1912, when because of severe pam a third operaUon was 
performed for drainage (rubber tubes used), and removal 
of dead bone Since this date, 16 years ago, a discharging 
Sinus has persisted at the site of the last operation 
Physical examination rev ealed nothing special aside from 
the nght thigh It was larger than normal m the lower 
half and on the lower lateral surface there was a linear 
vear 8 centimeters long and a sinus with raised rolled edges 
from which profuse foul smelling pus was discharged 
On the lower medial surface of the thigh were healed 
linear scars There was thickening of the penarticular 
tissue of the right knee and some atrophy of the nght leg 
muscles 

Roentgenograms (Fig i) of the right femur showed 
shadows of an irregularly thickened cortex and an area 
of irregularly reduced density along about $ inches of the 
medullary canal suggesting a cavity Near the middle of 
this area were two dense shadows suggestmg the presence 
of rubber tubing In the lower part of the cavity were 
dense irregular shadows three of which were sharply or 
cumsenbed suggesting free bodies, while a large irregular 
one had a more diffuse outline 
Operation was performed on March 12, 19*8, Under 
ethylene anesthesia A lateral incision was made from the 
external condyle c^tendmg upward for 20 centimeters 
passing through the sinus The lateral portion of the 
f^ur exhibiting a sinus through the cortex was exposed 
On chiseling away the sclerotic cortex of the postenor 


infenor half of the shaft, a cavity was opened which con 
tamed a purulent exudate, two fragments of old rubber 
tubing, and several irregular dark brown, brittle, porous 
-equestra (Fig 2) The cavity had a thick, fibrous bning 
in most of its extent which was easily curetted away and 
several irregular dark brown, sclerotic fragments bordered 
on Its walls and were attached to underlying bone They 
were evidentlv^ m the process of sequestration Aher thor 
ough evacuation and ‘ craterization” of the cavity, it was 
packed with gauze and the upper portion of the wound 
sutured Convalescence was uneventful but a sinus per- 
sisted 

The patient was last seen on April 10, 1930 A large 
discharging sinus was present in the lower lateral portion 
of the thigh There was pain in the limb necessitating 30 
to 40 grains of aspirin a day for relief A forceps was m 
serted deeply into the sinus and several small fleshy 
fragments of tissue were removed from the opposite wall 
and examined micrescopicallj 

PaUioJoitcat study * Sections were made from three dif 
ferenl fragments of the soft, fleshy lining of the cavity re 
moved at operation March 12 1928 These were composed 
of dense fibrous tissue in which there were diffuse leu 
cocytic infiltration and scattered large foci of Ijnnphocytes 
with true germinal centers Along one margin of the sec 
tions were small stretches of mature, stratified, squamous 
epithelium exhibiting stratum germinativum and stratum 
malpighii but no superficial horny l^er No hair follicles 
or sebaceous glands were seen une section (Fig 3) 
showed a rather long stretch of epithelium continuous on 
each side with a la>er of granulation tissue (pyogenic 
membrane) Thus the cav ity appeared to have been lined 
m part by islands or sheets of stratified squamous epithe 
hum 

Sections through sequestra (Fig 4) showed them to be 
composed of dead bone, in the large marrow spaces of which 
were finely granular calcareous deposits much denser in 
some places than in others In places, this deposit had a 
definite lamellar appearance (see microscopic findings in 
Case 3) stronglj suggesting calcification of dense bundles 
of coUagenic tissues In other places the deposits were 
about iSands that had been occupied by fatty marrow 
Mixed with the calcareous material was considerable dark 
brown granular precipitate This was also deposited on 
the surfaces of the bony trabeculs thus accounting for the 
dark color of the sequestra It was thought that the dark 
color might be due to the presence of iron sulphide or 
hemosiderm but when sections were immersed in acidified 
potassium ferrocyanide solution, the Prussian blue re 
action was not obtained 

Microscopic study of the minute fragments of tissue 
removed from the wall of the cavity opposite the sinus 
in Apnl, 1930, showed them to be composed of stratified 
squamous epUhehum, demonstrating that extensive epi 
thelization of the cavity had recurred m the 2 years since 
operation (Fig 5) 

'In all histoloeical studies in ttus report, the blocks of tissue were 
fixed in to per cent formelin solution and if soft were embedled in 
paraffin Blocks conUinmg bone were decalcified after fixation in 5 per 
cent mtne acid in normal ratine solution and embedded in cclloidin The 
stauu used were Lbilicb s beinatoxyliD and eosm 
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Whether or not one wishes to treat infected 
cj Stic lungs b> thoracoplastj w ill depend on the 
taste of the operator Certainly before doing so, 
one should mate sure by means of (he broncho 
scope that communication between the cysts and 
the bronchi is free, to compress the infected cysts 
unless their secretions have a free vent toward 
the bronchi would be to invite disaster Per 
sonallv the results of drainage with subsequent 
lobectomy and closure of the bronchial hstula 
have been sufTicienlly encouraging to incline me 
against the uncertainlv of less direct methods of 
attack 

SUMMARY 

1 Four cases of congenital cystic lung arc 
described 

2 Solitary congenital cysts are often mistaken 
for interlobar empyemas 

3 Encapsulated tubercular pleurisy may be 
difficult to distinguish from solitary cysts 

4 Infantile cystic disease often causes death 
from dyspnoea due to inflation of the diseased 
lung and compression of the sound one This 
emergency can be reliev cd by the introduction of 
a valve tube 

5 Large infected multiple cysts are often mis 
taken for cmpvema, both before and after dram 
age Unusual persistence of empyema and a 


mucous discharge should arouse suspicion of 
cystic disease 

6 Jlethods of treatment— extirpation, dram 
ngc, lobectomy, closure of bronchia! fistula— are 
described 

RIIIRINCIS 

1 IlOKST Die Lehre von den Ccschwuebten \\i»- 
tiadrn 1902 

i Ci-visuovT Deutsche ZlKhr f Chir cc 157* 

3 I torssFR Surj; Llin N America \ol \iii, 136: 

4 Gotn Iteitr z I’ath Anal Ixviii 278 

5 CavwiTZ Arch f path Anal etc h«ii 217 

6 IICLLFB Deutsche /Ischr f Iclm Meil ij;x\i, iSg 

7 llrtDVJS kchrhuch d XinderheiJiunde mA u 

Lcipzijs IQII 

a Kisslisc Kttn UchnKhr,iv 632 
0 MrvLR Arch { path \nat etc xvi, 7S 

10 Miu.rB R T Jr Arch Surs , xii 392 

11 Otni Rerl Llin Uchnschr 1905 t 

1 1 I \Fi r^tinui K A StacfiM /rom ihe Dept of Path 
Coll of I’ X S N y , sui (unpaged) 

■ 3 Kvai Wien mnl Wchnschr Ixx 37 
14 StirRDRicil Chirurgiederllrustorgane 3dtd vol i 
SCiQetscn Ilerlin 1928* 

1$ Idem Arch f Llin Chir cxlviii 721 

16 SiLTVN /cnirathl f thir In 860 

17 Wiisi Die Bronchiektasicn im Kmdesalter Chap 

I ileilin 1927 • 

The most complete fund of information with s full 
bibliography is to be found in Hart and Mayer m Htnht 
iubar«ch JIandbuchd tpez lath \nat u fiist V0I3 
1 1 t p 4tx) et seq 
Contain bbli (raehirs 



BRUNSCHWIG CHRONIC P\OGENIC OSTEOMYELITIS 


761 



762 


SURGERY, G\NECOIOG\ AND OBSTI TRIGS 



Fis 6 Ca«c 3 C «pecimen of inf«r>or half of 
right femur showing a central cmiy with hrgc sinus 
through cortex in postenor portion b sinus tract sur 
rouniicd by dense fibrous tissue leading into cavity 


resting upon infiltrated dense fibrous tissue (I ig 7) Other 
sections showed that this epithelium eaiend^ into the 
cavity lining the inferior posterior portion and was con 
tmuous with the lining of the remainder of the cavity 
which was seen to consist of a typical pyogenic mcm 
brane (Fig 8) The epithelium in the cavity dififerrd 
decidedly from that lining the sinus In the former the 
cells nere all quite large and irregular in places there was 
no definite stratum gcrminativum but slender processes 
of epithelial cells were seen to estend into the subjacent 
layer of fibrous tissue and for a little distance over the 
neighboring pyogenic membranous lining Here the ap 
pearance of the epithelium suggestetl active proliferation 
In the epithelium lining the sinus the cells were all smaller, 
there was a definite stratum gcrminativum and stratum 
malpighii and a wide keratohyalmc rone The regularity 
in arrangement and sue of the cells in the basal layer 
indicated no proliferative activity The upper portion of 
the cavity was lined by bone and granulation tissue 
Case 3 II A (1674) admitted to the University 
of Chicago Climes January 17 1930 A\hite male aged 
65 years lawyer At the age of la he developed osteo 
myelitis of the lower half of the left femur following 
incision and drainage a discharging sinus persisted for 
the nevi 6 years Operation was then performed for further 
drainage of abscess and curettage of bone A year later 
two more incisions were made with removal of dead bone 
on each occasion The sinus then closed and remained so 
for 35 years during which time the patient had occasional 
attacks of pain in the thigh but there was no deleterious 
effect on his general good health In 1910 33 years after 
the ongmal trouble there was a return of symptoms and a 



Fig 7 Case 3 Thotomicrograph of lining of sinus 
leading into bony cavity from the surface of the thigh— 
stratified squamous epithelnl lining Note mature and 
inactive appearance of the epithelial layer Xjj 

roentgenogram showed a bone abscess in the lower por 
lion of the left femur This w as again opened and drained 
with curettage of surrounding bone Since that time the 
sinus has persisted and the femur has been operated upon 
lour times in 1913 a ' bone plug was inserted ami in 
1917 the lining ol the cavity was cauterued Atthelast 
o^ralion in 1933 there was extensive removal of bony 
wails but a discharging sinus reformed Since 1913 the 
patient has had diabetes mehtus In the last 3014 months 
there has been marled increase in the foul purulent dis 
charge loss of strength m the left leg and inability to 
stand long without much pain These complaints have 
very seriously interfered with tbepatient s ability to worl 

Ihyvicat examination revealed on the lower lateral 
aspect of the left thigh a scar 30 centimeters long in the 
central depressed portion of which was a sinus s centi 
meters long draining foul pus The skin about the scar 
washypcrwinic and the deeper soft tissues were cedemaious 
and lender A probe could be readily passed through the 
sinus into an underlying bony cavity Scars were al>o 
present in the lower medial aspect of the thigh and in the 
popliteal region 1 rtension at the knee joint was limited 
to 150 degrees and flexion to a little more than 90 degrees 
There was no pain or tenderness about the knee nor fluid 
within the joint The spleen liver and kidneys were not 
enlarged and there were no other physical findings relative 
lothediseasc Unne analysis shonra albumin sugar, but 
no acetone bodies Dlood sugar examination showed 
181 8 imlligtams per 100 cubic centimeters of blood 

Roentgen ray examination showed old osteomyelitis 
with sclerosis and cavity formation in the distal half of 
the left femur The articular 'pace m the knee joint was 
greatly narrowed and showed roughening of the approxi 
mating portions of the tibia and femur, particularly over 
the lateral side 

Because of the foul smelling discharge the recent flare up 
of the process, and the great distress caused to the patient, 
amputation through the middle half of the femur was per 
formed on January at 1930 under ethylene anesthesia 
The wound healed rapidly and the patient s general con 
dition was satisfactory througliout conv alescence He w^ 
discharged on lebruary 8 1930, and three days later word 
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Fig 8 Case 2 Section through margin of epithelial lining in the lower portion 
of the cavity in the femur a, Pjogenic membrane of remaining portion of lining 
Note proli(eratt%e appearance of epithelium here m comparison with that m Figure 
7, which lines the sinus b, Processes of epithelial cells cttending into subjacent dense 
fibrous tissue Xd5 


was recened that he had died suddenly, from pulmonary 
embolism 

Palholottcal stud} The lower half of the femur, dis 
articulated from the tibia and freed of soft parts, exhibited 
a very thickened adherent penosteum over a roughened 
cortex There was marginal lipping about the inferior 
articular surfaces The cartilage itself was marLedl> 
thinned at the points of contact with the articufar surfaces 
of the tibia and patella (weight bearing points), and in 
spots appeared absent altogether On the lateral aspect 
of the lower portion of the shaft there was a sinus 8 
centimeters long and i 7 S centimeters wide with rolled 
margins communicating with the marrow cavity \\Ticn 
bisected, the lower portions of the shaft exhibited an 
elongated cylindrical cavity 9 centimeters in length and 
I s centimeters in diameter which expanded at its lower 
end into an Erlenmeyer flask shaped cavity 3 centimeters 
in diameter at its base m the metaphjsis (Fig 9) The 
large sinus through the lateral portion of the ^aft described 
above led into the upper cylindrical portion of this cavity 
The cortex of the shaft about the cavity was about i 
centimeter thick and the medullary cavity was filled with 
new bone In the central portion of the shaft a short 
distance above the cavity, there was a patch of fibrous 
marrow , the central portion of which was calcified In the 
metaphysis below the cavity, the cancellous bone was quite 
porous and filled by fatty and hemopoietic marrow 
The cavity itself was filled by foul smelhng purulent 
material, contaming two irregular spiculated black, 
calcareous masses IVben the contents were cleared awa>, 
the cavity was seen to be lined by a pearly graj, fibrous 
rather tough membrane, quite distinct from the bone and 
measuring i to 2 millimeters m thickness This Iming was 
everywhere intact except at both extrermties of thecavit> 
where it appeared to be perforated by dark brown black, 
brittle short calcareous spicules projecting into the 
lumen These, on the other hand, were closely adherent to 
the underlying bone and because of the gross resemblance 
to the free bodies mentioned above, conveyed the impres 


Sion that they were similar structures in the process of 
detachment from the wall of the cavity At one point the 
bmng was raised but not perforated by a small nodule of 
dark brown bone The cartilage on the superior articular 
surfaces of the tibia and patella was also roughen^ and 
marked(> thinned or absent in the “weight bearing areas ’ 

Sections from tbe wall of the cavnty taken from widel> 
separated points and from tbe inner opening of the smus, 
showed a stratified squamous epithelial lining of vanable 
thickness (Fig 10) Beneath this was a zone of dense 
fibrous tissue throughout which were scattered numerous 
small blood vessels and diffuse and focal infiltration b> 
leucootes, mainly polymorphonudears and lymphocytes 
and at one point a focus of foreign body giant cells 

The stratified squamous epithebum here again exhibited 
no superficial homy layer, the most superficial cells were 
flattened but their nuclei stained heavily and the cell out 
lines were sUlI distmct In places however, occasional 
‘pearls ’ were present m the stratum malpighu Some 
sections showed rounded emptj, vacuolated areas also in 
the stratum malpighii (vesicles), no pigment was defi 
nitely seen anywhere in the stratum gernunativum and 
as in the previous cases, there were no hair follicles or 
sebaceous glands Polymorphonuclear leucocytes were 
seen migrating into the epithelium The lining was similar 
to the epithelial Ia> cr cov enng a healed scar on the surface 
of^ebod> 

This lining of stratified squamous epithehum was dis 
coaUnu«lin but two small areas namelj, ateach extremitj 
ol the cavity where the brown black spicules protruded 
into the lumen Here there was acute ulceration of the 
epithelium about the «picules, which themselves were 
composed of dead, cancellous bone, in the marrow spaces 
of which there was a dense calcareous deposit exhibiting 
in places a definite lamellated structure (Fig 11) The 
spicules appeared to be undergoing sequestration from the 
wall of the cavit> 

Sections through the free spiculated masses m the 
cavity showed them to be composed primarily of laminated 
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I IS Q Cast 3 Gross <pccimcn Ili<ccte<l lower hsif 
of left femur show ins » l^rse ca\ity in shift and me 
taph>sis with whiti«h lihrous Imms (epi(helium) b loose 
black spiculatcrl bo<Iics in ciMty e dark spicules of bone 
perforatins epithelial Imins at points of ulceration and 
seeminsly bems detached d patch of fibrous marrow 
with calcified center e sinus 


calcareous deposit throushout which were scattered a few 
small frasments of dead bone (I IS is) O^er the external 
surface there was a brow'n discoloration which was not 
due honexer to hemosiderin as asain determined by (he 
ammonium sulphide and I rus'ian blue tests 

In the patch of fibrous marrow above the cavity a 
sharply dclmrd area of calcillcation was seen (lit, ly) 
This deposit had a lamellar appearance and included no 
cell nuclei It was in reality calcification of pari of the 
fibrous marrow resultins from the ostromyriilis the 
granules having been precipitated on bundles of coibgen — 
hence the hmrilatcd structure Ilordering this calcified 
area and within it were bony trabeculx 

Sections through the articular surfaces of femur libu 
and patella showed marked thinning or in places complete 
absence of the cartilage in the weight bearing areas \t 
the margins the articular cartilage was normal m thick 

To repeat, the pathological changes of unusual 
interest in these three cases are first, the partial 
epitheliration of the osteomjelilis caMties 
second, in Cases i and 3, sequestra composed 
partly of bone and partly of calcified fibrous 
marrow and fragments of similar nature under 
going sequestration third, in Case calcification 



ill. to Ca<e 3 'section showing stratified sr|uamous 
qiithelial lining of lower portion of cavity a Large 
epithelial pearl The fibrous connective li«ue beneath 
the epithelium IS denvely infiltrated b) leucocytes X65 

in fibrous marrow of Itying bone some little 
distance from a large osteomyelitic cavity 
Aside from its presence in neoplasms and in 
various tissues m obscure metabolic disturbances 
pathological calcification is a manifestation of 
senility and also occurs at the site of old healed 
granulomata or in soft tissues subjected to long 
|>enods of low grade inflammation where there is 
frank necrosis or considerable devitalization of 
tissue Calcification is furthermore encountered 
in old scars of inflammatorv origin such as the 
dense hvalinized fibrous tissue that follows the 
resorption of abscesses That fibrous marrow in 
osteomyelitis presents no exception to this rule 
is well illustrated m Cases i and 3 reported 
A search of the literature fails to reveal the 
report of calcification m fibrous marrow and 
fibrous lining of old osteomyelitic cavities This 
can scarcely be due to the rarity of the condition 
and must be explained by the infrequency with 
which such cavities have been subjected to 
detailed study Calcification in the marrow of 
tuberculous sequestra has been noted by Phemis 
ter bxtensive calcification in the dense fibrous 
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Fjg II Case 3 Section showing a large fragment of dead bone (c m Fig 10) undergoing sequestration from 
d liMngbone e Calcification in marrow spaces Note lamellate structure of deposit in one area, e' / Brownpigment 
deposited on surface of bone gi\ tog it dark colored appearance in the gross X 1 5 


lining of an old bone c\st has been reported 
bj the writer and also has been obser\ed recentl> 
in the dense fibrous lining of an old osteom>elitic 
ca\ntj in an amputated extremity 
Smce onl> calcified sequestra are available for 
stud} m Case i, it is difficult to stale just when 
the calcification occurred in this instance How- 
e\ er, in Case 3 there are calcified sequestra, dead 



Fig 12 Case 3 Section from dark colored sequestrum 
(b in Fig g) This is compo-ed nearlj entirelj of calcified 
marrow Note lamellar appearance of deposit suggesting 
petrified fibrous marrow <J— tj «niall fragments of dead 
bone b Dark brown pigment co\ enng sequestrum X6o 


bone m the wall of the cavit} with calcified 
marrow undergoing sequestration, and calcified 
marrow inbvingbonenearthecavitv Thiswould 
suggest that the calcification m all the sequestra 
ma> have occurred in the mtrrow of livuig bone 
near the cavnt) and that as the cavitv extended 



Fig 13 Ca'e 3 Microphotograph of section through 
portion of g calcified fibrous marrow (d in Fig g) Vote 
dense lamellar organization of calcareous deposit a Liv 

ingbonc b Small bundles of collagen in which calcareous 
depo«it has taken place c, Fibrous marrow X6j 
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to these areas, the bone about the calahed 
marrow became devitalized, the whole mass then 
undergoing sequestration 

The downgrowth of cutaneous epithelium to 
line chronic bronchial, biliary, and anal fistuke 
IS not an uncommon pathological finding That 
stratified squamous epithelium ma> also pro 
liferate to line chronic sinuses leading into bonj 
cavities and that it may extend farther partialh 
or nearl> completely to line these cavities is well 
illustrated in all three of the cases which have 
been reported 

In the walls of the cavities where epithehzation 
IS extensive (Cases i and 3), the epithelium has 
a somewhat mature appearance In Case a in 
which the epithelium is limited to a small area. 

It appears to be proliferating in attempt to extend 
further over the wall of the cavitj 

The epithelial lining of these cavities no doubt 
was a factor in the prevention of healing, anal- 
ogous m a wa> to the failure of pilonidal or 
sebaceous evsts to heal when even a minute 
fragment of the old lining is left behind at 
operation On the other hand, epithehzation of 
the walls of large bonv cavities in osteom}elitis 
by Thiersch grafts (Lord) and bj Reverdin 
grafts (Reid) has been recommended as a means 
of treatment In these instances, however, em 
phasis IS placed upon a preliminary conversion 
of the cavit> into a crater or trough b> chipping 
awa> as much of the walls as possible As 
alreadj stated, acavit> with small communicalion 
to the outside, even though it is complete!} lined 
b} stratified squamous epithelium, does not heal, 
for accumulation of bacteria and debris vvithm it 
results in continued inflammation m the surround 
ing tissues 

Fmall} , mention may be made of the fact that 
epidermoid carcinoma not infrequently develops 
at the site of old chronic discharging sinuses to 
osteomy elitis Dow ngrow th of stratified squamous 
epithelium into these sinuses m w hich the inflam i 
maiory process affords the stimulus to malignant 
degeneration of the epithelial cells may 1« the ^ 
explanation for this 


TREATMENT 

In two of the three cases cited above, the 
inconvenience and pain caused by the lesions over 
a period of so many years and the obvious hope 
lessness of further conservative treatment, made 
amputation an advisable procedure Unfor 
tunately, neither of these two patients survived 
the operation for very long In the third case, 
where more conservative treatment was em 
ployed, the cavity being extensively effaced by 
removal of much of its walls and all sequestra, 
foreign bodies, and soft parts, no relief from pam 
or purulent discharge was obtained The condi 
tion of the leg remained essentially the same as 
before operation In fact, the cavity had become 
rehned with epithelium at the end of 2 years and 
there appeared to be no reduction in its size and 
in the amount of discharge 

SUMMARY 

A histopaihological study of three cases of 
chronic pyogenic osteomyelitis of over 50 years’ 
duration showed 

1 Epitbelizaiion of the draining sinuses and 
partial to nearly complete epithelization of the 
large cavities m the bone to which they led 

3 Calcification of fibrous marrovr m cancellous 
bone bordenng the cavities, with infection and 
necrosis and partial or complete sequestration of 
these bony and calcified areas 

3 Calcification m fibrous marrow away from 
the epuhelizcd cavities, surrounded and trav 
cr<ed by livang bone 

NoTE—ITie author wuhw to thank Dr D B Phe 
mister for help anij suggestions in the pathological studies 
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SERIOUS INTRA-ABDOMINAL TRAUMA WITHOUT EXTERNAL 
EVIDENCE OF VIOLENCE’ 


FRED R FAIRCHILD, SI D , F A C S , Woodland, Califorma 

From the Department of Surgery Moodlattd Clinic 


T here is a group of surgical conditions of 
unusual interest and importance in that they 
are not amenable to the ordinary routine for 
diagnosis, jet are of such urgency that on the 
earlj and correct determination of the character 
of the lesion a favorable or fatal outcome depends 
As surgeons ^\e feel commendable pride in such 
abihtj as ve may possess to make correct pre- 
operative diagnoses We hesitate to do explora- 
tory incisions and apologize when we consider the 
procedure necessary And this is as it should be 
To suggest then that there are a group of condi- 
tions which demand immediate operation, on the 
basis of aur m&hihty to say that certain lesions do 
not exist, rather than on our ability to say that 
they do exist, is radical, and calculated to bring 
the proponent a full measure of criticism Never- 
theless, this suggestion is made and the discussion 
following will be an endeavor to establish the 
soundness of the proposition 
Those lessons which we ha\e learned from expe- 
rience we do not forget, nor should wc undercsti 


mate their importance The material on which 
this discussion is based is collected from the au- 
thor’s personal observation Certamly it cannot 
vary greatly from the experience of other general 
surgeons, who have been in the field long enough 
to make deductions The conclusions reached 
from individual experiences may differ greatly, 
and therein should lie the value of this presenta 
tion Our own conclusions are that in border hne 
conditions of thecharacterwhich we are consider- 
ing, prompt explanation is mandatory and there 
should be feu exceptions to the rule 
We propose to consider the intra abdominal 
traumas of a serious nature wbicb are caused by 
external violence of such character as to leave 
little or no external evidence of injury Such 
lesions are not infrequent, they are often such as 
to be certainly fatal without prompt surgical in- 
tervention, and the symptoms attending them 
may be so confusing as to make an early diagnosis 
impossible Under these circumstances the prob- 
lem IS difhcult We cannot make a diagnosis by 



Fig 1 Oman aged J4 j ears Severe crushing over upper abdomen With no ex 
temal lesion, from train striking auto Seen withm x hour with e\ idence of se\ ere shock 
and suspicion of intra abdominal hamiorrhage Immediate exploration with finding of 
ruptured liver as illustrated Closure of fissure b> mattress sutures with control of 
hxmorrhage Recov er> 

‘Read »t Pacific CoAst 'urgicaJAssoaJlion DdXfoate California Februarj 6 7 19^0 
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tig 3 Male agKl 33 yrira Sc'cre crushing o\er upper aWomcn with no ctlemal 
evidence of trauma Seen 3 hours after mjurj in eetremc shock and evidence of inlra 
abdominal hxmorrhage Immediate exploration fissure could be only parti) closcti 
bv mattress suturesand pacLini; with muze necessary to control haemorrhage Com 
plete rccoveo after tedious convalescence 


conservative methods If we explore we ma> find 
that the condition is non surgical If wc do not 
explore we maj deprive the patient of his chance 
to live On what, then, shall we base our decision 
for action? It would seem that it should be deter 
mined b> the selection of that procedviie vvhKh, if 
we are in error, will be attended bj the lenst 
serious consequences An error on the side of 
conservation, when surgery is required maj cost 
a life The logic of the situation would seem to 
compel a decision for the radical procedure when 
serious doubt exists 

Before taking specific instances illustrative of 
the problems, it w ill be helpful to rev lew the intra 
abdominal factors, both anatomical and mechin 
ical, which are pertinent to the discussion 


The organs of the abdomen liable to trauma 
from indirect s lolcncc mas be roughly placed m 
two groups namely, those which are solid and 
relatively fixed in position, and those which are 
hollow and less positivelv placed These char 
aclenstics— consistency nnd mobility — are factors 
that must be borne in mind if we are to hope for 
correct deductions as to the exact nature of le 
sions, the known factors being only the nature of 
the X lolence and the subsequent phy sical signs 
The solid organs that interest us in this discus 
Sion ire the liver, spleen, pancreas, and dia 
phragra I he hollow organs entering into the 
picture are the stomach, small and large bowel, 
the urinary bladder, and the blood v essels The 
author has seen fatal, or potentially fatal, lesions 
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Fig 3 \\ Oman aged 45 years Auto accident causme 
severe crushing over upper abdomen Seen 4 hours later 
with evidence of extreme shock and intra abdominal hem 
orrhage Immediate exploration ^iultlple ruptures of 
spleen MaUiesi sutures as illustrated controlled hemor 
rhage Convalescence perfect until fourteenth day when 
sudden death after patient was dressed for dismissal No 
autops> Presumably death from embolus Query Would 
splenectomy have been a safer procedure’ 

of each of these structures one or more times from 
transmitted violence of such character as to leave 
practically no external evidence of mjurj This 
experience convinces him that preventable deaths 
(preventable assuming prompt surgical interven- 
tion) are sufficientlj numerous to vv arrant serious 
attention to the subject And further, the experi- 
ence teaches that prompt intervention is not the 
rule and that the percentage of fatalities is dis- 
lressingl> high The liver and spleen are organs 
'vith very sunilar gross characteristics Both are 
held in a relatively fixed relation to surrounding 
structures Each is enclosed by a delicate capsule 
— so delicate that it is easily tom b> any sudden 
increase m mtracapsular tension The paren- 
chy ma vv ith each is soft and friable, not permit- 
ting any great alteration in contour without a 
severance m one or more places in its continuity 
By reason of their glandular functions they are 



Pig 4 Male aged 42 >ears Thorax and upper abdomen 
crushed in auto accident Seen 2 hours after injury in great 
shock with fractured nbs and obvious pneumothorax and 
hsmatothorax right Condition too critical to permit 
gastro intestinal senes Dismissed after 5 weeks, improv 
ing Returned s weeks later with severe indigestion and 
cardiac attacks Investigation demonstrated diaphrag 
malic herma, left as illustrated Operation pending 
(Drawing from radiograph taken 15 minutes after barium 
meal ) 

exceedingly vascular Finally each organ at its 
upper pole has the indifferent protection of the 
lower part of the thoracic cage, while at the lower 
pole there is no protection except by soft tissues, 
a guarantee altogether inadequate against such 
violence 

Under these conditions we would anticipate 
rupture of the organs from crushing injuries which 
might not be sufficient to leave local external 
signs, particularly from blunt violence applied 
over their lower poles from below upward It is 
less remarkable that such accidents do occur than 
that they are known to occur so infrequently 
Experience compels the conviction that the inci- 
dence of these accidents is greater than is gener- 
ally supposed, and that many fatalities occur from 
them, the nature of which is often not determined 
and less frequently reported 

Figures i, 2, and 3 illustrate the conditions 
found with rupture of the liver and spleen A 
brief case history is appended with each 

The pancreas vs so situated as to be well pro- 
tected, yet rupture of this organ is probably less 
rare than is generallv supposed Withm the last 
month we have had as a patient a woman of 39 
years who was brought to us in great shock 
following an automobile accident Her extreme 
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Fife 7 Jfale aged 30 years Knocking fruit from tree 
with long pole which slipped and struck him over lower 
abdomen Immediate severe pam but no objective sign of 
injury Held under observation by his physician for » days, 
then sent to the clinic Diagnosis of ruptured bowel with 
peritonitis Immediate operation Perforated ileum as 
illustrated with general peritonitis Death from general 
peritonitis 

condition seemed to preclude the possibility of her 
surviving exploration Transfusions improvedher 
condition but slightly She died on the third day 
and postmortem examination disclosed no serious 
lesion except a lacerated pancreas with character- 
istic fat necrosis Queiy Would drainage have 
altered the outcome? 

The diaphragm is potentially subject to rup- 
ture, hernial m character, exactly as is the wall of 
the lower abdomen at the exits of the spermatic 
cords That spontaneous ruptures occur so jnfre- 
quentl> is due to the superior position of the organ 
freeing it from the direct strain of gravity But, 
having the potentialities for herniation, it is not 
remarkable that when the one normallj absent 
factor, namelj pressure from below upward is 
supplied as w ith compression injuries the accident 
not mfrequentl> occurs Such lesions are serious 
and personal experience teaches that they may be 
easily o\ erlooked if one is off guard for the possi 
bilitv of their occurrence The X-ray w ith opaque 
meal establishes the diagnosis Unfortunately , as 
in 2 cases coming under our observation, the 
patient’s condition was such as to make this pro- 
cedure inadvisable with the result that in both 
instances the diagnosis was made on readmittancc 



Fig 8 Male aged 9 years Thrown from motorcycle 
striking lower abdomen against a post Xo external evi 
dence of injury Treated by his family physician for 3 days 
then brought to the clinic Diagnosis of ruptured bowel 
with pentoDitis Immediate operation Cscum found rup 
tured as illustrated Death from general peritonitis 

some weeks later Figure 4 illustrates the condi- 
tion then found and a brief case history appended 
The second case was m nearly all respects similar 

The hollow organs— the stomach, small and 
large bow els, the urinary bladder, and the blood 
vessels — hav e less in common than the organs of 
the solid group and cannot be discussed except 
individually 

The stomach like the organs already considered 
has a fair protection from the lower part of the 
thoracic cage It has a considerable latitude in 
mobility, is strong walled and has a large lumen, 
all factors operating to keep it intact even in the 
presence of extreme violence The author has 
never been privileged to see a ruptured stomach 
except in trauma so severe as to terminate life 
from causes not directly related to the stomach 
lesion 

The small bowel is so situated as to invite rup 
ture from accidents such as we are considering It 
has practically none of the protective factors pos- 
sessed by the stomach Portions of it are always 
between tbe anterior abdominal wall, which gives 
no protection against any considerable force ap- 
pbed from the front, and the spine postenorlv , 
which IS a hard irregular body with fixed posterior 
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! ig 9 Male aged it >ear$ relvii Iraetuml by overturned automobile In a few 
hours small r]uanti(icso( blood suined unne with rrdema of scrotum and evidence 
of extravasation of unne into soft tissues led to diaenosis of rupture of the unnary 
bladder Operation demonsinted puncture of bladder from spicule from fracture of the 
pubic bone Closure of bladder defect Recovery 


limits The small intestine is a relaltveU delicate 
structure, so delicate that i force applied to the 
abdominal wall insufTicient to mar it would >et be 
great enough to press the interposed small bowel 
against the spine with sufficient force p'irtnll> or 
completclj to sever Its continuit) This accident 
we have seen twelve times, with death alwa>s 
from peritonitis where there was miternl delij 
from anj cause The difficult) in obtaining the 
consent of the patient and the familj for immedi- 
ate exploration is often insurmount'ible The ab 
sence of objective evidence of serious injury is an 
argument to them so strong for conservatism that 
the advice by the surgeon for opention is over- 
ruled until too late, the objecliv e signs of pento 
nitis convinces them of their error (see Figures s, 
6, and 7 with appended short case histones, to 
illustrate the conditions) 

In two instances from violence of the nature 
stated the actual perforation of the bowel vvis 
delayed for several days, the patient seeming m 


the intcrvxl to have been not seriouslv injurec 
The symptoms of delayed perforation with ii 
classical signs led to immediate operation Th 
findings compelled the conclusions that the trai 
mi had dev ililized a spot in the intestine, perfon 
tion occurring only after gangrene of the area ha 
resulted in its dissolution 

Perforations of the small bowel are m ourexpi 
nence found usually in the upper one third an 
observation in accord with that which would b 
expected from a consideration of the fact that tb 
upper abdomen has no firm protection either anti 
riorly or laterally while the vertebra; in this Iocs 
tion are most prominent The lower abdomen i 
protected b\ the pelvis from both directions to 
material degree, and the vertebra are relativel 
less prominent 

The wisdom of careful observation extendin, 
over a period of some days of those patient 
who have sulTercd these accidents is suggestei 
as necessary, this because the accident of lat 
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Fig 10 Mal« aged 31 years ^\as directing a Fresno 
scraper holding the handles The machine struck a stump 
jerking him \ iolentl> He felt immediate se% ere aMominal 
pain No foreign body came in contact with his body Pain 
continued and on the second day he was brought to the 
clinic His temperature was normal and he seemed fo he in 
mild shock, wnth general abdominal tenderness and mod 
crate abdominal distention Fxploration was not 
we being deceived by the character of the injury On the 
fourth day he became suddenly worse with positive signs of 
acute pentonitis Exploration revealed a circular clean cut 
perforation of the jejunum i centimeter in diameter 7 
inches from the upper extremity of the jejunum It is 
believ ed that the trauma caused an embolus in a snml end 
artery with local gangrene and ultimate perforation Death 
from general pentonitis Prompt exploration would prob 
ably ha\ e sa\ ed his life . , , 

Fig 11 Male aged 50 years Swabbing throat when he 
inadvertently swallowed wooden applicator 7 inches long 
Three weeks later severe abdominal pain and symptoms ol 
localized pentonitis Exploration demonstrated the apph 
cator had perforated the jejunum a few inches below its 
ongin The foreign body was removed and the wound 
closed Recovery 

Fig 12 Male aged 28 years Had appendectomy 6 y care 
previous to entry at which time he came to the clinic with 
acute obstruction at about the center of the small b<wel 
\ ray examination revealed presence of large Hagendorn 
needle m the abdomen At operation the needle was muna 
penetrating the small bowel and surrounded by a den^ 
mass of adhesions Resection of 4 inches of the bowel with 
uneventful recovery 


Fig II 



Fig 12 



fTFii 



Fit, ij I cmaleaRcd 46)can Ten )«anprcMousl> had 
had a h>slercctom> follovcl b> a stormy convaksccnce 
and continued intermittent abdominal pain In the interval 
had teen several physicians and came to us «iih diagnosis 
of cancer of the large bowel \ ray examination demon 
St rated 8 inch Kocher forceps m the abdomen At operation 
instrument found entering and leaving sigmoid with the 
end again entering bowel at lower level Kc«ection of bowel 
with recoveo 

perforation is, from our experience, not a remote 
probability and the surgeon should be on guard 
to meet the compbcation 
The large bowel is fortunately much less liable 
to serious injury from trauma than is the small 
intestine, though a rupture of the colon is a matter 
of much greater seriousness by reason of the in 
creased danger of peritonitis Fortunately, the 
colon IS so placed as to suffer little likelihood of 
rupture from compression against the vcrlebrx 
except where its transxerse portion crosses m 
front of the spine and this portion, again fortu 
nately , is the most movable segment of the large 
gut permitting it usually to evade destruction 
from pressure W e have seen but one patient with 
a traumatic perforation of this organ, the lesion 
occurring from the effect of a blow , suffered during 
a motorcycle accident, over the right lower ab 
dominal quadrant (Fig 8) 

The urinary bladder is well protected against 
external violence by the pelvis except when force 
IS applied during a time of extreme distention of 



Ilk 14 lemali \t theageof 4p3tient wasbicLedovir 
the lower abdomen by playmate Great pain and evidence 
of pentonitis— stormy con\a!esecnce—thcn continued ex 
tremeconstipation emanation and weakness Atageofo 
years was brought to clinic for diagnosis A long hard 
cylindrical tortuous mass could be palpated freely movable 
in the central abdomen fircalith suspected Operation 
Fxcalith m ileum 14 inches long distending boweI-*-spon 
taneous entcro enterostomy with stoma t centimeter m 
diameter and occurred immediately above the fscalith 
which was of stony hardness Resection of bowel with 
recovery 

the viocus Reports ire numerous of rupture 
under these conditions, though such an accident 
happens not to have come within our personal 
observation W e have seen rupture of the bladder 
on two occasions in association with a fractured 
pelvis, an incidence great enough to permit our 
stressing the necessity of hav mg in mind the possi 
bihty of this complication being present with 
every fractured pubic or ischial bone (Fig 9) 
The intra nbdomiml blood vessels are organs 
subject to rupture (independent of the lesions 
already described) from violence more diversi6ed 
m character than are any of the structures abov e 
considered The ff-xed relation of certain vessels to 
the spine subjects them to compression rupture 
with immediately serious consequences Thepos 
sibility of embolism from trauma in a small or 
la^ end artery with remote complications from 
gangrene complicates the picture The case (Fig 
10) reported would seem to indicate the possibilitv 
of this accident occurring from severe stress wim 
out the application of any crushing force bo 
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frequentl> does mtri-abdominal hxmorrhage pro- 
gress lo a rapid or slo\\ termination m death, and 
so impossible is it to determine sj mptomaticallj 
the source of seriousness of the hxmorrhage that 
It Mould seem not onl> justifiable but mandatory 
to explore ever> abdomen in which there is a 
reasonable suspicion of intra abdominal bleeding 
or embolus 

There is another t>pe of intra abdominal acci 
dent, M ithout external signs of injur> , that should 
not be forgotten These accidents are mentioned 
in passing, the intent being to stress the necessit> 
of viewing the picture in proper perspective We 
must alw aj s hax e in mind the fact that misadx en 
tures of the past ma> be the key to unlock the 
problem of the present 

We ha\ e seen numerous perforations of the ah 
mtntary canal from foreign bodies accidental!) 
swallowed long before (Fig ii), and perforations 
from without the alimentary canal inward by sur- 
gical instruments, rehes of past operations, the 
foreign bodies having been inadxertently left 
within the patient’s abdominal cavity (Figs 12 
and 13) 

Obstructions may occur years after as a result 
of trauma of the character which we are consider- 
ing Without having m mind the possibility of 
these complications and without having the his 
tory of the remote injury before us, a diagnosis 
would not be possible (Fig 14) 


At this time it w ould seem proper to consider m 
detail the problem of diagnosis and treatment, but 
this would not be profitable The author fully 
appreciates his inability to make differentiations 
with any higher percentage of success than his 
confreres and purposes only to provoke a discus 
Sion with the idea of determining whether, in 
border-line cases it is considered that w e are j usti 
fied m pursuing expectant treatment or whether 
It IS agreed that the path of greatest security for 
the greater number lies along the line of immediate 
exploration 

SUMMARY 

1 Certain forms of external violence result in 
fatal or potentially fatal intra abdominal lesions 
without leaving external signs of injury 

2 In these conditions an early or accurate diag- 
nosis IS not possible If doubt exists as to the 
presence or absence of serious lesions the path of 
greatest safety lies along the line of immediate 
exploration 

3 Lesions of the solid organs, spleen, liver, 
pancreas, and diaphragm are discussed 

4 Injuries to the hollow organs, stomach, small 
and large bowels, urinary bladder, and the blood 
vessels are discussed 

5 Lesions from past misadv entures not violent 
in character may result in long delayed and serious 
complications 
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THE RADICAL CURE OF HALLUX VAGUS (BUNION) 

Sun\RTicuL\R Resiction of the Head of the Metvt\rs\l Bone 

A I SORFSI MD Ntw\oRk 
\i ilmx'iurKran Cmnpoint Ho (iiul Conwhinx^urgron Du hirick ll-Mpilil 


I N hallux vagus we have an inward dev lation of 
the big toe Part of the articular surface of the 
head of the metatarsal hone has lost contact 
with the corresponding articular surface of the 
phalanx because the head itself is pushed outward 
and IS generally enlarged The bursa, between the 
skin and bone becomes enlarged and inflamed, and 
It may rupture and become infected 
The best known procedures (or the correction of 
these conditions are those of Barker, Riedel, and 
Mayo We believe, however, that the technique 
to be described, although perhaps slightly more 
difiicult to do than some of the others, has ev ident 
advantages, because it presen cs the articular sur 
face of the metatarsal bone, at the same time that 
It corrects the deformity Thus we obtain an 
articulation anatomically normal and functionally 
very satisfactory 

TECHS 1 QUF 

A description of the technique follows The 
head of the metatarsal bone is exposed and the 
periosteum from the middle of the metatarsal 
bone to about I ^ of an inch of the articular surface 
IS incised (Fig 3) With a sharp thin periosteum 
elevator the periosteum is separated around the 
bone (Fig 4) The articular surface is then dc 


tached from the bone (Fig 5) This can be done 
very easily and without damage if some bone is 
left attached to the articular surface itself, the 
spongy bone offers little resistance to a sharp in 
strument The head of the metatarsal bone is 
then cut away, sufiicient bone being removed to 
straighten the big toe The excess of skin is re 
moved with the bursa, and the wound is closed 
A splinter is applied and the wound is dressed 
with gauze impregnated with glycerine or alcohol 
The toe is kept at rest until any inflammation has 
subsided Then passiv e and activ e mov ements are 
started 

By this technique, as shown m Figures 6 and 7, 
the periosteum and articular surface have been 
separated from about half of the metatarsal bone 
When the head is resected, the articular capsule 
vv ith Its svmov la and the periosteum falls back and 
covers the rough surface of the resected bone, to 
which H will, in a short time, adhere Thus the 
head of the metatarsal bone has been remov ed and 
the articular surface has been preserv ed In fact, 
the relations between the phalanx and the meta 
tarsal bone have been reconstructed in a manner 
that Is anatomically normal The only difference 
between the normal phahngometaiarsal bones 
and Its articulation and the reconstructed pha 


Fi!, 1 left Roentgenogram of fool before operation 

Fig 3 Roentgenogram of same foot about i months after operation Note bone 
foimalion ■unJei atlicu\ai surface of mctatarsvl bone and noimat appevrvnct of 
articular interspace 
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Dg 3 



Tig 4 



Fig 5 



Fig 3 fBone and joint exposed Line of 
incision of periosteum 

Fig 4 Periosteum elexator freeing perios 
teum around shaft of bone 

Fig s Periosteum elevator freeing irticu 
lar surface from bead of metatarsal bone 
Fig 6 Schematic drawing showing pen 
osteum and articular surface detached from 
bone, along bla^ line Dotted line showing, 
roughly, portion of bone to be resected 

Fig 7 Schematic drawing showing periosteum md 
articular surface falhng back on metatarsal bone after its 
head has been removed 

langometatarsal bones and its articulation i^ that 
in the latter the metatarsal bone is shorter 
We ^ish to remark that in two of our cases, the 
bursa bad been incised se^eral times following 
successive infections We could not obviously 
emplo> the excellent Mayo procedure, so we at- 
tempted the operation described, and obtained 
the satisfactory results show-n m Figures i and 2 
Since then we have adopted the same techmque 
m all our cases and the results have been most 
gratifying 

That operation is anatomicall> and phvsio- 
logically correct seems to us evident That the 
results are functionalI> satisfactory is demon- 


Fig 6 Fig 7 

strated clearl> , especiall> b> the case, the roent- 
genograms of which are reproduced in Figures i 
and 2 The patient was a professional dancer, and 
she was able to resume her dancing in less than 3 
months after operation, notwithstanding the fact 
that the bursa had previously been repeatedlj in- 
cised and infected before the radical operation 
was performed 

CONCLtrSIOXS 

We feel justified in presenting to the profession 
a procedure m which hallux vagus may be radi- 
cally cured, even when the bursa has been mfect- 
ed, by resecting the head of the metatarsal bone 
and preserving the articular surface, thus recon- 
structing a normal phalangometatarsal articula- 
tion 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


ACUTE PERFORATED ULCERS OF THE STOMACH AND DUODENUM 

Report of Osb Hctnorfd Five C\ses* 

J WlLLlAil inNTOS’ MD, FACS, New \0RK 

Assistaot Profosor of Surgery Kew \ork Posl-Criduatc MedicolSelnolasdilorrilit AselsUot Attending Surgeon BeDerne llotpiUl 
A««utant Attending burgeon St. Mxrk i llo>r>Ul 

D uring the past 19 jears, or from 1911 to being 5? years Of the 2 cases m which the diag 
1929 inclusive, there have occurred on the nosis was made, one was moribund on admission 
Fourth Surgical Division at Bellevnie Ilos and an operation was not deemed advisable, 
pital 105 cases of acute perforated ulcers Since while the other case refused operation and died 
starting the Gastro-Enterological Clinic of the 3 days later Of the 3 undiagnosed cases, 2 had 
Fourth Medical and Surgical Divisions m Janu double ulcers One case, female, age 80 years, 
ary, 1928, we have made every effort to get each had an ulcer on the lesser curvature near the 
of these cases back for observation In analyzing cardiac end of the stomach, and another in the 
the cases we have divided them according to year duodenum which had perforated and which was 
of occurrence to find out whether there is an the cause of death The other case, a male, aged 
increase in the frequency of perforated ulcers, years, had a duodenal ulcer which had per 
and from Table I a definite increase since 1923 forated and there vsas also a gastric ulcer on the 
is shown One frequently hears the statement lesser curvature In spite of the fact that 2 of 
made that the symptoms of chronic ulcers bear 3 of these cases had double ulcers there were 
a definite seasonal relationship, recurring usually not enough sy mptoms referable to the gastro 
in the spring and fall of the > car From Table 11 intestinal tract to suspect a perforated ulcer 
one IS impressed by the fact that in the spring Group iB There were 20 cases that died fol 
and fall the frequency of perforations is much lowing operation for acute perforation They 
more common One fourth of the perforations varied m age from 27 to 70 years, the average 
occurred during the months of April and No igc being 47 years Table V gives the type of 
vember The histones have been studied care operation, location of lesion, time tliat elapsed 
fully to determine what percentage of patients before operation, and cause of death It is fre 
bad histones of previous gastric disturbance, and qucntly stated that gastric or corponc ulcers do 
also what number gave no evidence Of gastric not perforate, but one case, a male, aged 55 years, 
complaint until the time of perforation It is waseapbred for a perforated ulcer which wasnoi 
often stated that 70 to 80 per cent of perforated found, while at nccropsv there was found about 
ulcers occur m patients without a previous gastric lyi inches from the cardiac opening of the slom 
history In reviewing Table III it will be seen ach an ulcer which had perforated into the left 
that our statistics do not bear out this assertion pleural cavity, there being considerable stomach 
Any case with symptoms of 10 days or less has contents m the pleural cavity Another ca<ie 
been considered a negative gastric history In followed m the Gastro Lnterological Clinic was 
our group of cases there have been only 2 acute one with a definite gastric ulcer and positive X 
perforated ulcers in females, while there havebcen ray findings The patient became svmplom free 
103 in males and X ray examination was negative under medi 

Ihe cases have been divided into 3 groups cal management and remained so for 7 months, 
(i) deaths, (2) cases not followed, (3) cases under but his symptoms returned when the \ ray 
observation films showed positive evidence of a gastric ulcer, 

Group I IS again divided into A, cases not oper so he was admitted to the Medical Wards for 
ated upon, and B, those who were operated upon treatment After remaining m the hospital for 
Group lA There were 5 cases in which death lo days he left The ulcers perforated 5 days 
was due to a perforated ulcer although in 3 of later, and at operation there was found on the 

these cases a clinical diagnosis was not made posterior wall of the stomach a perforation which 

See Table IV Needless to say, if the patients extended into the lesser peritoneal sac 
had given sufficient symptoms to warrant a Group 2 This group is again divided into A, 
diagnosis of acute surgical abdomen, an explora cases not operated upon, and B, those who were 
tory laparotomy would have been performed operated upon . 

This group included i female and 4 males The Group aA There were 2 cases with a typical 
ages varied from 37 to 80 years, the average age history of perforated ulcer, with physical findings 

’Read before the Amencan Gutro-EntcTolvulAtwCMbon Mars >91° Vtlantic Ciiy Setrjeney 
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Year 

1911 

1912 
I9»3 

1914 

igts 2 

1916 o 

1917 3 

1915 X 

1919 X 

1920 o 

1921 I 

1922 X 

1923 3 

1924 s 

1925 r 

1926 3 

1927 X 

1928 X 

1929 I 

3$ 


January 

Febniaty 

March 

Apnl 

I^iay 

June 

July 

August 

September 

October 

November 

Oecembet 


Improved Tola) 

X X 

o 2 

3 3 

3 4 

* 3 

3 a 

3 6 

4 5 

3 4 

3 3 

3 3 



80 lOa 


PERFORAnON 

Cases 

6 

9 

10 
*3 
9 

5 

7 

6 

8 

11 


lOS 


TABLE I — YEAR OF PERFORATION 
Died 
O 


TABLE II — ^MONTII OP 


TABLE lU — ^ANALYSIS OP CASES FOR GASTRIC 
COMPLAINTS 

Cases 

Previous history of gastric symptoms 62 

No mention made of past gastric symptoms 24 

History negative for gastric disturbance rp 

confirming the diagnosis, but both patients re- 
fused to be operated upon and each left the hos 
pital at his own request The outcome of these 
cases IS not known 

Group aB Thirty-sut cases ha\ e been operated 
upon which we have been unable to follow These 
cases \aned m age from 17 to 59 >ears, the 
aserage age bemg 35 >ears There was one fe- 
male in this group Table VI gives the tvpe of 
operation and location of lesion There is very 
little that can be gained from the stud> of this 
group, with the exception of one patient, a male, 
aged 43 years, who at operation had a rupture 
of 2 pjloric ulcers, both of which were clos^ by 
Simple suture, plus a gastrO'enterostom> There 
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TABLE IV — DEATHS OCCURRING IN PATIENTS 


NOT OPERATED UPON 
Diagnosis not made 

(Two had double ulcers but the duodenal ulcer 
perforated in each instance Symptoms did not 
lead one to suspect an ulcer ) 

Diagnosis made 

(One case monbund on admission and the other 
one refused operation ) 

LocaUon of lesion 
Duodenum 

Duodenum and lesser curvature 
Cause of death 
General peritonitis in all 


Cases 

3 

a 

3 

S 


TABIE V — DEATHS AFTER OPERATION 


Type of operation 
Simple closures 
Hofsley pyJoroplaslifs 
Closure plus gastro enterostomy 
Simple excision of ulcer 
Exploratory laparotomy without finding ulcer 
Location of lesion 
Duodenum 
Stomach 

Hours elapsing before operation 
Six 

Twelve 
Twenty four 
Forty eight 
Seventy two 
Nmetv SIX 
Cause of death 
General peritonitis 
Pneumonia 

Peritonitis and diabetes 
Pyothorax 


Cases 

XS 


X8 

2 


3 

11 


14 

4 


TABLE VI — P MIENTS OPERATED UPON BUT NOT 
FOLLOWED 


Type of operation 

Simple closure 23 

Closure plus gastro enterostomy la 

Horsley pyloroplasty i 

Location of lesion 

Duodenum 27 

Pylorus 6 

Stomach x 


was also another case, a male, aged 31 years, with 
a history of an ulcer for 3 > ears that perforated 
on Ma> 29, 1923, and a p>Ioric ulcer was found 
at operation A simple closure was done Pa- 
tient was symptom free until November 15, 1925, 
when he agam suffered a perforation and a 
pyloric ulcer was agam found A simple closure 
was done He was sjmptom free lollowing this 
but had a gastro-enterostom> done June i, 1926, 
smee which time he has not been seen 

Group 3 There are now under observation in 
the Gastro-Enierological Clinic 42 patients who 
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TABLE VII— PATIENTS UNDER OBSERVATION SINCE OPERATION— Confiiiiiri 


HINTON ACUTE PERFORATED ULCERS OF THE STOMACH AND DUODENUM 781 




& 

b 

b 

b 

b 



b 

b 



£. 

b 



■i 






a 




5 

0 


s 




S 

1 






l_ 

i 

1 

•? 

a 

<8 

2 

% 

1 

2 

•2 

J 

1 

1 



I a 



1 




1 

Z 

■fl 


§ 






0 A 


1 

e 

1 


1 


I 

0 

a 

Q g 

a 

z 

g 



Follow up 

>v 

a 

1 

1 

s 

1% 

Eg-S| 

S •" a « 

J’sis 

0 - 

a 

1 

3 

9 

« 

“2 

p 

■HI 

■§ 

0 

s~ 

t 

iS 

A 

ll 

1 

1 

a a 

pg 

pl 

2« 

•si 

.8“ 

1 

P 

^ 1 
li 

0 ® 

oS 

B 

P 

|a§ 

• 3 . 

B 

1 

1 

A 

pg 

Eo 
^ £ 

P 

$ 

1 

1 

1 

£ 


« «► 


0 





A 












<? 




z 

b 







a 



«SSi 

A-l- 

? 

i 

S 



a 

1 

e 

8 







s 

2 




g 

1 

•S 

1 

1 

1 

1 

1 

|o 


1 

1 

1 



1 

I 

1 



IZ 


u 


z 

0 

a'^ 

z 

z 

z 

z 

Z 


a 

z 

li 

s 

•s 

T 

n 

« 


j 

a 

e 

£ 

£ 

a 


? 


ft 


" 


2 

2 




»» 

_3 




» 

«* 


»* 

% 

1 

1 

6 

i_ 

1 

1 

1 

1 

1 

1 

§ 

z 

1 

z 

T 

1 

5 

si 

1 

I 

1 

s 

1:1 

Isl 

J|s 

e 

1 

;8 

s 

i 

1 

1 

z 

1 

1 

1 

z 

s 

s 

1 

z 

1 

4 

1 

! 

1 

1 

fi 




b 







? 

1 






S 

Q. 


. 

:3 

■g. 

g 




g 



1 

1 

g 


„ 

„ 


s 


1 

£ 

1 

1 


I 


1 


1 

1 

1 

1 

1 

1 

1 



■g 

i 





•£. 

SB 

11 

■ 5 . 

■S 

■g_ 

•2 

■s 


1 

E 

<3 

A_ 


c 

L 

m 

b 

6 

ll 


E 

Ji 


1 

E 

E 

<7 

0 

1 

-5 

•5 

•3 

•a 

1 

9 


•3 

■3 

■3 

0 »- a 

■5 

•3 

■3 



1 

1 

0 

Q 

•§ 

a 

Q 


1 

S 

0 


Q 

s g a 

i 

« 

a 

1 

a 


111 


,r 

5 

1 

E 

1 

1 

I 

g 



* 

I 

1 

z 

‘=1 

ll 

a 




6 

T 

! 

I 


A 


A 


■' 

1 

= 

A 

\ 



z 

z 


.. 

M 



- = 


« 





& ^ 




" 

" 

" 


"" 














TABLr VIII —CASES NrCDINC A SECOND OPERATION 


782 


SURGERY, 


OBSTETRICS 





HINTON ACUTE PERFORATED ULCERS OF THE STOMACH AND DUODENUM 783 


have had acute perforated ulcers of the stomach 
or duodenum All of these patients are males 
and their ages vary from 17 to 67 >ears, the aver- 
age age being 39 years 

It was thought best to divide into three groups 
the cases that have been observed m the GastrO' 
Enterological Chmc Group 3A, cases that have 
had one operation and are under observation, 
Group 3B, cases that have needed a secondary 
operation, Group 3C, cases that perforated nhile 
under medical mandgement in the clinic In each 
case the patient has been referred routmely to 
the Dental Department for X-ra>s and extrac- 
tion when mdicated, while those needing nose 
and throat examination and X-rajs of their 
smuses have been referred for that Each case 
has been sent to the laboratory for a complete 
blood count, Wassermann, gastric analysis, urm- 
alysis, blood chemistrv for urea nitrogen, creat- 
inine, sugar, chlorides, calcium and phosphorus 
determination The laboratory findings vmU not 
be given m detail at this time 

Group 3A These cases have been arranged 
according to year of perforation It is not in- 
tended in this paper to draw conclusions as to 
what type of operation should be done, but 
merely to give the operative findings, the type 
of operation, and the condition of the patient 
when last seen There are 32 cases m this group 
(see Table VII) Use of the terms “satisfactory,” 
“fair,” and “unsatisfactory” does not imply a cure 
or a failure “Satisfactory” means the patient is 
able to carry on his daily routine “Fair” means 
the patient is able to work but at intervals is 
incapacitated from the ulcer “Unsatisfactory” 
means the patient is incapacitated from work as a 
result of the condition from which he is suffenng 
Of the 32 cases in this group, 22 were satisfactory, 
and 10 fair There were no unsatisfactory cases 
although one perforation occurred 15 years ago, 
two 10 years ago, one 9, another 7, and four 
5 V ears ago 

Group 3B It was thought advisable to sep- 
arate the cases that have needed secondary 
operations and to present the condition of the 


patient when last seen There are 5 cases in this 
senes From Table VIII it will be seen that 4 
cases had a simple closure and i a pyloroplasty 
In 3 cases the second operation was performed 
for scar tissue obstruction of the pylorus One 
case went 5 years and 8 months before the second 
operation was performed, and the shortest case 
w as xo months follow mg the first operation Two 
cases were operated upon for pain AU of these 
cases are considered satisfactory smee the second 
operation 

Group 3C During the past 2 years there have 
occurred 6 cases of acute perforated ulcers m 
patients who were under medical care On 
January x, 1930, there were in the Gastro- 
Enterological Clinic 215 cases of ulcer Of this 
number 37 had been operated upon for acute 
perforations before entering the chmc, and 41 
cases had been operated upon for chrome ulcers 
before coming under our observation This 
leaves 139 cases of unoperated upon ulcers that 
entered the chmc m 1928 and 1929, with 5 cases 
of acute perforations and one other case tl^t had 
had one acute perforation and though under 
constant medical care perforated for the second 
tune foUowmg the first operation From Table 
IX It can be seen that one case was under treat- 
ment for I y ear and 9 months and became symip- 
tom free and the X-rays were negative for 7 
months when his svTnpioms returned and he 
suffered a perforation Another case had been 
treated for 1 y ear and a third for 10 months in 
the clinic but m both perforation occurred while 
under our care 

CONCLUSIONS 

Patients suffenng from a gastnc or duodenal 
ulcer have a chrome recumng disease which may 
perforate after years of medical management 
The fact that a patient has survived an operation 
for an acute perforation does not mean he is 
permanently cured, for that is not the case These 
patients need constant medical supervision to 
obtain freedom from symptoms follow ing opera- 
tion and to dimmish the chances of a second 
perforation 
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THE ELEJIENT OE TIME 
IN GR,\DED OPERATIONS 

I DEALISM m surger> is admirable, stimu 
lating, and productne of advancement 
Because of it, technical procedures are 
evolved and a better understanding of patho- 
logical conditions is reached Idealism aims 
at extirpation or palliation of the efTects of 
offending neoplasms, inflammator> lesions, or 
other conditions, in the shortest lime com 
patible nith sane and sensible effort Never- 
theless, in every field of surgeiy, it is ampl> 
demonstrated that this idealism, b> adherence 
to V. hich a complete maneuv er is accomplished 
in one stage, must frequently be tempered b> 
mature judgment, the result, often, of un 
happy experience, and the more prosaic, 
uneconomic, and frequently uncomfortable 
operation in multiple stages must be done 
In surgery of the th>roid gland, prostate 
gland, stomach, large bowel, and rectum, 
graded procedures, as a step in the sequence 
of events, hav e aimed at eradication or relief 
of pathological conditions which affect these 
organs, indubitably have lowered the initial 
mortality rate, and have enhanced the ulti- 


mate salisfactorj outcome of operations on 
these organs The tendency of every surgeon 
IS to approximate the second stage of a graded 
maneuver as closcI> to the initial step as 
seems feasible, but here is a pitfall into which 
one IS easily led and which, were it avoided 
as a routine b> lengthening the time interval, 
would add somewhat, perhaps onl> a tiny 
fraction, to the reduction of mortality, with 
out influencing the horizon of operability or 
negativing the radicalness of the procedure at 
hand 

If one IS convinced, in the presence of a 
bad nsk m a cose of goiter, that lobectomy 
IS the operation of choice and that operation 
should be abandoned for the time being after 
removal of a portion of one lobe, certainly it 
seems sensible to dclav resection of the other 
lobe for 1 period of more than a or 3 w eeks, 
despite satisfactory improv cment under v igor 
ous postoperative treatment with compound 
solution of lodmc, together with loss of some 
of the offending gland There is the almost 
unavoidable temptation to proceed with the 
second stage, under the circumstances, after 
this penod of time has elapsed, but perhaps a 
greater margin of safety can be obtained by 
delavmg this stage for j months or for even a 
longer period 

Again, this is particularly true in surgery of 
the large bowel and rectum, in which, for 
many anatomical and pathological reasons, 
one frequently is inclined to employ graded 
attack on a malignant grow th or a complicated 
inflammatory lesion Although, unquestion 
ably, m the majority 0/ instances graded pro 
cedurcs can be carried out with confidence, m 
the interval of from 2 to 3 weeks, probably 


784 



EDITORIALS 


785 


greater advantage -would accrue to a larger 
number of patients if a penod of from 6 
weeks to 2 months, or longer, were permitted 
to elapse The ability to judge the patient’s 
resistance and to allocate formidable proce- 
dures according to his abihty to withstand 
them, unquestionably is the product of expe- 
rience, and to err even occasionally in a large 
senes of cases means an mcrease in the in- 
dividual mortality 

In operations on the large bowel, the urgent 
necessity demanding operations m multiple 
stages for benign or malignant conditions, 
usually revoh es around obstruction, acute or 
chronic, or concurrent disease affecting the 
general v. ell-bemg of the patient Combating 
either of these conditions to allow as near a 
return to normal physiological equilibrium as 
possible, and to raise the threshold of safet> , 
while extending the opportunity for radical 
removal of the lesion and gland-beanng tis- 
sues m immediate juxtaposition to it, if the 
lesion IS malignant, approaches the mobt 
desirable achievement That this must be 
accomplished frequently with disregard of 
the economic situation of the patient, and 
of the protest of both patient and surgeon 
against prolonging com alescence is unques- 
tionable, and yet, ultimately to accomplish 
either cure or prolonged palliation is the aim 
of all surgical procedures If, then, by extend- 
ing the time between stages, one may, with- 
out surgical disadvantage, extend the horizon 
of operability, decrease the imhiediate opera- 
tive mortality, and thereby find encourage- 
ment to look for improvement m subsequent 
follow-up statistical data, it seems rational to 
disregard, from the economic standpoint, the 
time element m the majority of instances m 
the search for the optimal time for operation 
when graded procedures are indicated, and to 
increase the time mter\al beyond its accepted 
minimal limit Fred W Ranejn 


THE EARLY DIAGNOSIS OF 
ACUTE INTESTINAL 
OBSTRUCTION 

S INCE the dawn of the era of abdominal 
surgery, a remarkable decrease in the 
mortalitj of acute abdominal disasters 
has occurred No similar improvement can be 
boasted m the surgery of intestinal obstruc- 
tion Forty years ago internists and surgeons 
warmly debated whether cases of acute bowel 
obstruction should be treated conser\ ati\ ely 
or submitted to immediate operation In 
1888, acute intestinal obstruction was a major 
subject of discussion at the American Associa- 
tion of Phjsiaans and Surgeons Nicholas 
Senn presented the surgical aspects of the 
problem and Reginald Fitz the medical views, 
It was the consensus of the meeting that, when 
after 2 da> s of medical treatment no improve- 
ment had resulted, recourse should be had to 
operation Today it is universally conceded 
that, when the diagnosis is made, the patient 
should be operated upon Despite this general 
acknowledgment the results of operation for 
acute bowel obstruction are still deplorable 
In 1900, Gibson reviewed 1,000 cases of 
intestinal obstruction submitted to operation 
at various hospitals The mortality was 43 2 
per cent VanBeuren and Smith, m 1925, pub- 
lished a collected report on 1,089 operations 
performed since 1900 with a mortality of 41 8 
per cent In every statistical study of bow el 
obstruction, however, it is apparent that the 
results of early operation compare fa\orabl> 
with those of other acute abdommal disorders 
Three factors contnbute largely to late diag- 
nosis in acute intestinal obstruction, viz , 
absence of local physical findings, the im- 
proper appraisal of enemas as a diagnostic 
cnterion, and the irrational administration of 
morphine 

Unlike other acute abdommal emergencies, 
obstruction to the continuitj of the intestine 
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presents neither local tenderness nor ngidity 
suggestive of the existence of a serious lesion 
within the abdomen Obstructions presenting 
strangulation features in which hiimorrhagic 
infarction of the bowel wall occurs in addition 
to interruption ot the intestinal continuity, 
like purulent infarction of the appendix, pro- 
duce signs of peritoneal irritation 
How many operations for acute mtestmal 
obstruction are deferred because the adimnis 
tration of an enema is accompanied by the 
return of gas and fices* L\cr> ph>siaan 
knows that the bowel distal to the site of 
obstruction is anatomically normal Dogs 
with complete severance of the ends of the 
gut expel enemas with the return of gas and 
flees, when a small rubber balloon is placed 
m the loop distal to the obstruction, pen- 
staltic activit> of the same character as ob- 
served in the normal mtcstme is obtained and 
following the subcutaneous administration of 
estrm or intravenous infusion of hypertonic 
saline an increase m mtestmal acUvil> com 
mensurate with the response of the normal 
dog’s intestine follows The bowel distal to 
the point of obstruction is therefore physio- 
logically as well as anatomically normal 
^Yhy shouldn’t patients v\ith acute bowel 
obstruction expel gas on the administration 
of an encma^ If the obstruction is partial, 
gas will be returned as long as enemas arc 
giv en, m high and complete obstructions, until 
the gas m the bowel distal to the obstruction 
has been evacuated Only m low complete 
obstructions is early information obtained 
through rectal irrigations 

An important item m the early recognition 
of bowel obstruction is the visualization of 
gas m the small intestine Whereas gas is 
normally present throughout the intestinal 
canal it is visualized on the X ray film of the 
adult's abdomen in only the stomach and 
colon The intimate admixture of gas and 


fluid m the small bowel precludes its demon 
stration During the first 2 years of hfe, gas 
may be regularly identified in the small intes- 
tine on the X ray film, but visible gas in the 
small intestine of the adult is synonymous 
with intestinal stasis Within 4 to 5 hours 
after the establishment of simple obstruction 
in the dog, gas may be definitely vusualized m 
the small intestine 

The stethoscope serves to distinguish 
whether the obstruction is mechanical or m 
hibitiv e (pataly tic) m character In the latter 
a profound stillness obtains or only an oc 
casional faint sound is heard In obstruction 
of mechanical ongm loud mtestmal noises 
concomitant with the height of the inter 
miiicnt pain arc easily audible They persist 
even after pain has been assuaged by mor 
phine As fluid and air arc hurried down 
ward toward the point of obstruction by 
peristaltic rushes, their progrc:^s is sud 
dtnly arrested and fluid and air which were 
chumcil together m their advance tend 
to separate as the onward movement b 
hailed As the air rises to the surface, a sound 
111 c drops of w ater falling m a ram barrel or 
that occasioned by pouring water out of an 
inverted bottle with a narrow neck is pro 
duced A metallic tinkle signifies that the 
bowel IS under tension and is imparted only 
by a distended intestine Visible peristaLb 
lends manifest confirmation but unfortunately 
IS usually observed only m subacute and 
chronic obstructions 

I arly in acute bow cl obstruction there is 
no disturbance of the general body economy 
The temperature is normal and there is no 
quickening of the pulse Elevation of the 
blood urea, depletion of the chlorides, and 
alkalosis are observed even m high obstruc 
tions only after vomiting has continued for 48 
hours and is not a sign to be awaited before 
the diagnosis is made Regurgitant v omiting, 
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meteonsra, and ab^lute constipation, like 
collapse and euphona, are but sinister warn- 
ings that herald the approach of impending 
death 

The occunence of interrmttent crampy, 
colicky, abdominal pain followed by nausea 
and vomiting but unattended by tenderness 
or ngidity suggests bowel obstruction In no 
other acute abdominal disorder of a senous 
nature are local physical findings absent If 
gas is visualized m the small intestine on the 
X-ray film and loud intestinal noises are 
audible over the abdomen synchronous with 


the pain, the diagnosis of acute bow el obstruc- 
tion may be confidently made A patient 
suspected of having intestinal obstruction 
should be under hourly scrutiny and pref- 
erably m hospital The persistence of inter- 
mittent pam, despite the return of gas with 
enemas, is adequate indication for immediate 
operative intervention When patients wnth 
acute intestinal obstruction come early to 
operation, results long since obtained in the 
surgery of other acute abdominal disasters 
will be regularly recorded 

Ow EN H Wangenstei n 



MASTER SURGEONS OF AMERICA 


WILLIAM HENRY PANCOVST 

W II.LTAM HLNRV PANCOAST, the son of Joseph ami licbccca \bbott 
Pancoast, nas born in Pbiladclphn, October x6, 1835 earlj 
education nas obtained m the private schools of Philadelphia, be then 
entered Haverford College and graduated with the degree of A B , in 1833 
Subsequently he received his AM , from the same institution He began his 
medical studies with his father, Joseph Pancoast, and, after taking the regular 
courseat the Jefferson Medical College, received htsM D ,m 1856 lie then, went 
abroad and |pcnt two and a half \cars m stud> m the hospitals of London, Edin 
burgh, Pans, Vienna, and Berlin “WTiile m Pans he was a special student with, 
and often assistant of, the distinguished French surgeon Civialc, who wished him 
to settle m Pans as his assistant, and offered to take charge of hts future *’ Pan 
coast, how ev er, declined this offer, and, returning to Philadclplua, commenced a 
general practice and devoted himscU especially to surgerj He soon acquired 
a reputation as a brilliant diagnostician, a bold and skilful, but conservative, 
operator 

In 1S59, soon after his return to Philadelphia, he was elected vasiting surgeon 
to the Chant) Hospital and held the position until his resignation at the end of 
ten vears of service He was then elected consulting surgeon and a member of 
the board of trustees In 1862 he was made demonstrator of anatomy m the 
Jefferson Medical College and in the same jear appointed a member of the Sam 
tary Commission doing valuable service during McClellan’s disastrous campaign 
m the swamps about Richmond, Virginia Returning to Philadelphia, ht was 
stationed at the United States Military Hospital at the corner of Siath and 
Master Streets In ib60 he was elected one of the visiting surgeons to the Phila 
delphia Hospital 

In 1867 and 1868 during the absence m Europe of his father, Joseph Pancoast, 
he served as adjunct professorof anatomj, and m 1S73 and 1874 he, for a second 
time, served as adjunct professor of anatomy In 1&74 his father resigned hb 
profcssorblup and he succeeded him as professor of anatomy and at the same 
time was made clinical professor of surgerj He resigned his professorship in 
1886, intending to make a tour of the world, but before he could get awav he 
became interested m the Medi«) Chirurgical College, now the post graduate 
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school of the University of Pennsylvania Medical School, and was elected profes- 
sor of general and surgical anatomy and climcal surgery, retaining active con- 
nection with this institution the remainder of his life 

Dr Pancoast 'vvas the first president of the Alumni Association of the Medico- 
Chirurgical College and held the position for many years He was a member of 
the College of Physicians, Philadelphia, the Academy of Natural Saences, 
Philadelphia, the American Philosophical Soaety, the \arious aty, county 
state, and national medical soaeties, the Ordre Humanitaire de Mcrite Civile in 
Pans 

Dr Pancoast ^ as twice married, first to Mary Ann Gertrude Lew is, and second 
to Charlotte Matilda Robb By his first wife he had three children, two daughters, 
and one son, William Howard Panooast 

In January, 1874, the Siamese Twins, Eng and Chang, died near Mt Any , 
North Carolina, at the age of sixty-three years Under the auspices of the College 
of Physicians of Philadelphia, Dr Pancoast journeyed to Mt Airy and obtained 
the bodies on which he performed a necropsy This showed that the connecting 
band, situated near the navel, was a few inches long and eight inches m diameter 
The band consisted of skin, subcutaneous connective tissue and muscle, portions 
of the muscles of one crossing those of the other The interior of the band was 
occupied by prolongations of the peritoneum which crossed from one side to the 
other The livers of the twins were situated close to the connecting band and 
connected with each other by small blood vessels and a thin layer of liver tissue 
It IS possible that the twins might have been separated m early childhood by 
division of the band, but m later life it would probably have been attended with 
fatal results 

Dr Pancoast died January 5, 1897 He was greatly belov ed by his students 
and friends It is said of him, that “His home was the center of hospitality and 
no medical gathering was quite complete without the presence of Professor 
Pancoast ” William Snow Miller 
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OLD MASTERPIECES IN SURGERY 
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THE SURGER\ OF BRUNUS OF LONGOBURCO 

S the result of the instructiori and publications 
of Roger Roland, and the four masters dur 

^ ing the tu elf th centurj and the early part of 
the thirteenth, surgery uas well established in Ital> 
and had also gained the ascendency over medicine 
That this ascendency would last for a time and these 
men be followed a group of outstanding surgeons, 
some of whom would migrate and carry with them 
the surgery of Italj to other countries, could easily 
be foreseen Data concerning this group of surgeons 
are given by Guy de Chauliac in the introduction to 
his (jiiidon or Great Surgery where he cites them 
individually in chronological order \\ hat he has to 
say about them and their work may as well be left 
out here for if it were quoted a doubt might be cast 
as to whether it is justifiable to write a^ut any of 
them as Guy was nothing if not caustic in his criti 
asms Guy de Chauhac places these men in the 
following order Jamenus Itruous Thcodorich 
\\ ilham of Salicet Lanfrancus Arnold of \iUa Nov a 
and Ilcnri de Mondeville, and shows that they bridge 
the gap between the four masters and himself I ach 
of the men wrote a work on surgery which has come 
dow'n to us, though the work of Jamenus has been 
found only comparatively recently Each of them 
took much from their predecessors but also each of 
them added more or less of his own to surgery even 
though it might be only in a more clear and concise 
way of stating his information 
After Jamenus Brunus of Longoburgo was the 
earliest of the group He was born in Longoburgo 
or Longobucco m Calabria and is sometimes called 
Brunus of Calabna He probably received the major 
part oi his education in Salerno though he is also 
supposed to have studied in I’adua and \erona at 
that time two of the great medical centers of the 
world He certainly spent some time in Padua for 
in the final paragraph of his Great Surgery he says 
that he has wntten his book ‘in the twelve hundred 
and fifty second year of the incarnatjon of the mas 
ter among the citizens of Padua, in the place of 
Saint Paul ” His minor surgery he does not date but 
the opening paragraph leads one to believe that it 
was wnten at the requestof one Lazarus, of Padua, 
and IS designed to complete the Great Surgery 
by amplifying the operative portion of the saence 


Brunus' surgery appeared first in the CoUecho 
Chtrurgica 1 eneta published in 1408 and has ap 
pcaicd m several subsequent collections The vol 
umc from which the illustration is taken is the 
collection headed by the5ur|cryof Guy deChauhac 
and pnntcd by Gregorius de Gregorius in 1513 It 
IS a small folio in which the Great Surgery occupies 
nineteen folios or thirty eight pages and the small 
surgery three and a half folios or seven pages 
In spite of the brevity of Brunus' work it is 
nevertheless important He is the first surgical 
writer to accept the teachings of the Arabian school 
and endeavor to popularize them by teaching their 
ideas He considers Albucasis the greatest of the 
Arabians m surgery and in this opinion be has been 
upheld by the majority of writers since bis time 
He makes no claim to originality as he says m bis 
introduction that his work 1$ "a book collected and 
etcerpted from the teachings of the most glorious 
Galen, kvicenna, Almansor Albucasis, and Holy 
\bba$ and also other skilled men of the anaents" 
However he goes beyond their teachings and makes 
many original suggestions which were of value m 
the technique of surgery In the suture of wounds 
for example he advises that the sutures be of silk 
preferably but if that is sot at hand linen may be 
employed 1 he sutures should be placed one finger’s 
breadth apart and the lower end of the wound be 
left open 50 that if it seems indicated “stuelh’ 
(probably drams) may be inserted so that bloody 
lluids may be discharged In larger wounds with 
deep separation of tissues he lays stress upon the 

E osiUon of the extremity in order that drainage may 
e free So he goes on through the surgery Simple 
practical points nre stressed and always from the 
standpoint of the surgeon who is to do the actuvl 
work, for Brunus believed that surgery was fully as 
important, if not more important from the stand 
point of therapy than medicine, and that an indi 
vidual who practised it demeaned himself not at all 
In this connection one must remember that surgery 
was at tbis time becoming recognized as an impor 
tant branch of medicine, and Brunus was one of the 
earbest to start the movement which was to lead to 
the formation of the surgical guilds which were to 
dominate surgical practice for centuries and wage 
constant warfare for the recognition of surgery as 
an independent science and not a trade 
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T he book Diseases of the Urinary Tract tn 
Children^ v.nii&n in monographic form is based 
on rather extensive experience mostly m the 
wards of Mt Sinai Hospital, Nei\ York It is an 
excellent example of hospital co operation between 
the departments of pediatncs and urologj and shows 
what the fruits of this type of co operation maj be 
General symptoms and the various methods of 
examination are briefly but clearly presented The 
chapters on enuresis, infections of the urmaiy tract, 
abscess and carbuncle of the kidney, foreign bodies 
in the urinary tract, congenital anomalies of the up 
per unnary tract, urinary hthiasis, chronic renal 
tuberculosis, injuries, and tumors lea\e nothing to 
be desired in the matter of thoroughness 

Attention should be called to the chapter on py 
elitis because not only is it well written but it pre 
sents, in a concise form, the views as we know them 
today Malignant tumors of the kidne>s, alwa>s an 
interesting subject, are discussed from the various 
angles which make for enlightenment, and the dif- 
ferent theories of the origin of kidney tumors m 
children are not neglected 
The pediatrician especiall> and also the general 
practitioner should be interested m the chapters 
dealing with disturbances m the outflow of urine 
from the bladder, obstruction at the neck of the 
bladder, and m the urethra, and diverticulum of the 
bladder — subjects which hitherto have received but 
scant attention in the literature 
It goes without 8a>ing that this book, dealing as 
It does with diagnosis, pathology, and treatment, 
should prove of exceeding value to the general prac- 
titioner who, as a rule, sees these cases first, to the 
pediatrician who has not alwa>s been fully trained 
m urology, and to the urologist whose work has been 
wholly or almost whoIl> confined to the adult 
The book is profuselj illustrated and each chapter 
contains an excellent bibliographj 

H L Kretschmer 


A COLLECTION of the well known papers of 
Drs C H Lawrence and A W Rowe that have 
appeared in the course of the past ten years is found 
in the book entitled Collected Publications from the 
Robert Dauson L,.ans Memorial for Clinical Research 
and Prevenlatne Medicine * The method of study is 
unique, being statistical and complex The section 
on the thyroid is typical It consists of tabulated 
data of observations of physical measurements, vital 
capacity , urine studies, blood chemistry, blood mor- 
phology, respiratory metabolism, and galactose tol- 
erance, a clinical section reporting 100 cases of 


‘Diseases or toe UwnaeyTb^ct rJ Chilcbe'T By Edmn Beer 
M D and Abraham Hjmaa SI 1 ) S>ew Vorlt Paul B Hoeber Inc 
»91o 


* CoiiECTED PCBLICATIONS rSOM THE ROBERT DATSSOV EVAhsMR 
MORIAL TOR CtlSTCAl. RESEASOI A-VD PREVENTATIVE MEBICINE No 1 
Endocrine biinjiEs Boston i J Barnard J. Company Inc 10*9 


thyroid failure of which the data are also tabulated, 
and a number of groups of case reports This volume 
will serve as a useful reference work for those study- 
ing endoenne disorders Paul Stare 

C ROSSEN’S Diseases ofV, onien^ is a standardized 
text familiar to all The revised seventh edition 
includes the newer methods of diagnosis and treat- 
ment of gynecological conditions presented in the 
past several years 

The text, which comprises over i,ooo pages and 
approximately 950 illustrations, is interesting and 
easy reading, the illustrations are instructive and ex- 
ceptionally well done 

This book IS an excellent text for the student of 
gynecology and an ideal reference for the practi- 
tioner E A Edwards 

TN his Urologie Pratique* Dr P Bazy has put into 
^ 467 pages the urological facts which might be of 
use to the general practitioner, he has done this 
without burdening the book with long dissertations 
In general, the author believes that urinary anti- 
septics have such short contact that their value is 
questioned, he uses bone solution for lavage and 
salol internally It is stated that electrolysis in the 
treatment of urethral strictures has been giv en a fair 
trial and found to have no value Dr Bazy also 
believes that Maisoneuve’s urethrotome cuts and 
damages too much of the healthy urethra, so he has 
devised a urethrotome to av oid this It is interesting 
to note that this writer believes all gonorrhoeal 
urethritis becomes posterior by the fourth day of the 
disease In his discussion of urinary tuberculosis, 
he stales that the origin of the disease is always in 
the kidney 

In agreement with American teaching, Dr Bazy 
writes that m bilateral obstructive anuria, the 
healthiest kidney should be operated upon first 
Attention is called to the fact that a ureter often has 
a larger caliber than the urethra — this is to be kept 
in mind when one is using the watchful waiting 
policy in the treatment of ureteral stones 

Dr Bazy emphasizes over and over that much 
acute urinary retention can be ascribed to cystitis 
rather than to the mechanical obstruction of a pros- 
tate or stricture, be argues that retention from a 
stneture is due to a spasm of the bladder rather than 
to mechanical obstruction 
The section on haimatuna is very interesting and 
instructive, his advice to examine cy stoscopically a 
patient who has haimaturia when be is not bleeding 
will not be agreed to by many American workers 
Harry Culver 

'Diseases of W ouen By Ilarry Sturgeon Crossen, M D ^ ACS 
Rod Rob«t James Ciossen M D 7th ^ rev St Louis Tie C V 
Mceby Company 1930 
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I N his hook on Wursui<^ in P merf^enctes * Berman's 
definition of first aid irestment is somenhat con 
fusing He duidcs emergencies into two classes 
surgical and medical Under medical cases he in 
eludes ‘those e\oKcd without trauma or external 
force” He then lists twelve conditions produang 
unconsaousness and instructs the nurse m rccogni? 
ing and differentiating these conditions and in treat 
ingthem Heshows ‘how dependent rational treat 
ment is upon an accurate diagnosis ” Rut that this 
“ to say the least requires the skill and knowledge of 
a competent physician ' 

I think It IS safe to S3> that no institutional nurse 
would be permitted to gne h>podcrmic injections 
of morphine or digafolin or to use a stomach pump 
without an order from a doctor or without previous 
agreement as to her authority to handle such silua 
lions UsualU organizations employing first aid 
workersha\eph\siciansinchargewhoha\e thcuown 
ideas about the nurses equipment and dictate ac 
cordingh Such a nurse is told what her duties con 
sist of it IS probable that a nurse might get herself 
into serious difiicully were she to gne digafolin upon 
hex own diagnosis watbout previous instructions 
iron a physician \ny advice which Dr Berman 

iNviscip iv Jly J«oS K tlemun AB M D 

FACS S( Louis Th« L V Mgsliv < ntpinr >919 


may give in his book about what the physician 
should do seems beside the point For a nurse to 
knov when these medications and treatments are 
indicated is important Tot her to Understand and 
accurately appreciate a situation may save life 
Telephones are not rare and orders may be received 
and earned out in this v ay if the nurse is able to 
explain intelligently to the physician 

rhe list of poisons and ihcir antidotes which Dr 
Berman gives m chapter three, u stnclly first aid 
care and for nurses who meet with such situations 
more Of less regularly it is wise of them always to 
Carry with them such a list Any nurse should be 
familiar with the more common forms of poisoning 
Such as alcohol, morphine bichloride, arsenic tut 
pcntine 

A large part of the book giv cs such information as 
nurses commonly get who arc graduates of class A 
nursing schools Such information isgivcn in courses 
on surgical nursing obstetrics, clinic work, and 
public health 

There i» much of value in Dr Berman’s book, but 
the information is so mixed with medical and surgi 
cal treatments and nursing cate of surgical cases that 
the pertinent facts concerned with emergency work 
as 1 understand it lose significance in the mass of 
other detail F B J 
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PRIMARY MALIGNANT TUMORS OF THE URETER 

JI J RLMVrR, AID Nrit \ori. 

From the In litute of Pithological ^nstono of the Uotver<itjro( Vienns Profe'sorBr R AJaresch Direttor 


M alignant growths uhich second- 
arily involve the ureters are condi- 
tions with which the pathological 
anatomist is quite familiar They are espe- 
cially common in cases of advanced cara- 
noma of the uterus Occasionally also in 
the presence of a primary carcinoma of the 
abdominal viscera, the ureter is compressed 
from outside by carcinosis of the pentoneum 
or by metastatic involvement of the abdomi- 
nal ijmphatic glands, or perhaps the ureter 
maj even become infiltrated However, it 
IS a well known fact that for a considerable 
time the wall of the ureter will resist involve- 
ment by the tumor GVertheim) Meta 
static nodules m the ureter occur very rarely 
but when present usually arise from the 
lymph stream As a rule in the cases of 
secondary malignant growth the climtal 
diagnosis offers no difficulty when the lumen 
of the ureter has become constricted, but if 
the growth is primary in the ureter the 
diagnosis proves much more difficult Up to 
the present time diagnosis has been accurate 
only m the minority of the cases examined 
Thus It IS easily appreciated that, from a 
clinical point of view primary growths of 
the ureter are of great importance since a 
cure may be obtained by timely surgical 
treatment (ureterectomy, nephrectomy) 

Among the prtmar\ groiiths of the ureter, 
the non malignant villous growths similar to 
those of the renal pelvas and bladder, are 
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most frequentlv observed and very often 
occur simultaneously Cases of generalized 
papillomatosis of the urinary passages should, 
according to Stoerk, on no account be con- 
sidered as neoplastic but rather as chronic 
inflammatory hyperplasias At any rate, 
reference to these non-mahgnant villous 
growths of the urinary passages seems to be 
justified because malignant epithelial growths 
undoubtedly can develop from them Apart 
from this, It will be necessary to revert to this 
question mdiscussingsomeoftheepithehalneo- 
plasmsof the ureter mentioned m thehteraturc 
Among the pnmarv malignant growths, 
carcinoma is the most common Rayer 
(1842) was the first to observe primary car- 
anoma of the ureter and Chian (1916) 
found 17 cases described in the literature 
Since then the number of cases has been 
tnpled, so that it may now be assumed that 
about 50 cases of primary caranoma of the 
ureter have been reviewed Among the cases 
described, the majority were papillary, while 
the remainder w ere of solid grow th 
With reference to the mesenchyme growths 
of the ureter, primary tumors of the con- 
nective tissue occur, such as myomata and 
fibromyomata (Kaufmann, Wemstock, etc), 
but these are much rarer than carcinomata 
Mixed tumors are never found in the 
ureter but they have occurred in the renal 
pelvis while carcinosarcomata have been 
found in the bladder 
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We propose to describe a recent case of 
primarj malignant tumor of the ureter for 
the follo\Mng reasons first, this case seems 
to be of exceptional interest, cspeciillj since 
exact cjstoscopic and radiological data arc 
available, second, there is the exceptional 
anatomical condition which, as we shall see 
later, led to an erroneous clinical diagnosis of 
the primary growth in the bladder, and 
third, because the microscopic structure of 
primary malignant neoplasms of the ureter 
has, heretofore, never been observed 


In this case the patient was a man 71 vearsof aRc 
Postmortem examination was made in thelnstitutc 
of Pathological Anatom) of the Unn crsitj of \ icnna 
on June 15, igjQ 

Gustavus S ,* 71 jears old, entered the dime on 
Maj Z3, ig;9 He had had gonorrhma at the age of 
30 d)scnter> and articular rheumatism in IQ17 He 
had had no urinarj trouble of an> kind until sud 
deoJv , on May 4, tg^g blood appeared m the urine 
The bleeding became more and more severe, with 
strangury and pains during micturition Treatment 
consisted in the washing of the bladder with sodium 
bicarbonate As there was no improvement the 
patient was admitted to hospital 

Examination at this time showed that there was 
no point which was painful to pressure m the region 
of the kidneys, but on the right side there was a 
point of resistance on palpation The unne was 
cloud) and mixed with blood albumin was defi 
nitely present and sugar absent In the sediment 
were plenty of erythrocytes leucocytes andepithelial 
cells 

The bladder could be washed out quickly It had 
a small capacity Cystoscopically no diagnosis could 
be made because a red disc alnays appeared 

\ ray examination was made by Dr Ilaslinger 
A Bat plate of the urinary bladder showed nothing 
exceptional When the bladder was filled with air or 
contrast solution an indistinct rim about \yi inches 
in width was seen This rim could not be caused 
either by the contained air or by the sodium bromide 
alone In the center of the bladder cavity there was 
a symmetrical dense shadow (Pigs i A and B) 

Suprapubic cystotomy was performed on May 34 
igzg, and a tumor about the size of an apple, nodular 
but comparatively soft and having a thm pedicle, 
was excised from the region of the trigonum After 
the operation the condition was at first satisfactorv 
then anuria and a condition of scmiconsaousncss 
supervened On June 14 1929, the patient died 
with signs of uramia 


K lUsIiDgcr rtported on Ihc cl nicil and A Ttllar on Che anatomicil 
djanosia of the caae at the meetiDg on July J 1929 of Ibc Wiener 
urologische Geaellschaft The history of this case tonther mth the 
X ray pictures, was very kin Jly placed at our di posal by the director 
of the id surncal dime of the university Itofessoi Ur ilochenen 
to whom thanis are herewith cipressed 


Oi/ucai ditjgnojis The diagnosis after high sec 
tion and extirpation of the sarcoma of the urinary 
bladder was neoplasm of the right kidnev, cirrhosis 
of the kidney, uraemia, and bronchopneumonia 

Macroscopic examination of the extirpated 
tumor of the bladder (Fig 2) showed a spherical 
tumor measuring 7 by 4 by 3 5 centimeters m its 
longest diameters In the place where the exnsion 
was carried out a stem about i centimeter m length 
and 2 to 3 centimeters in diameter was disclosed 
The stem emanated from a hilum like contraction 
on the surface of the tumor Otherwise the surface 
of (he growth was fairly smooth and was mostly of a 
dark red color In places the continuity of surface 
had been disturbed by the shedding of superficial 
parts of the tumor, and these due to necrosis pos 
sessed an indistinct muddv color On section, the 
growth consisted partly of a whitish grav homo 
geneous mass of fibrous tissue and to a larger extent 
of 1 dark red tissue cquallv structureless but some 
what more soft and spongy 

Microscopic examination revealed in several 
pieces taken from the various parts of the growth 
whitish well preserved particles, which consisted 
throughout of a fibrous stroma very rich in vessels 
In some parts there was an anomalous arrangement 
m others a fascicular structure (Iig 3) In this 
stroma of varying density, large spindle cell elements 
were found These showed distinct polymorphism 
and polychromatophilia in addition to numerous 
mitotic figures In the superficial parts of the 
growth which showed this structure throughout, an 
infiltration of polvmorphonuclear leucocytes with 
various necrotic areas was found Toward the depths 
of the tumor one could see how the spindle cell ele 
menls of the tumor were fascicularly arranged and 
were in many places, already forced apart Thus 
(he fibrous structure of their interstitial substance 
became more and more indistinct showed gaps, and 
in many cases stained light blue with hematoxyhn 
The blue coloring became slowlv more distinct as 
the structure of the interstitial substance became 
more granular, at the same time the spindle formed 
cell elements slowly disappeared giving place to 
starry forms, so that in the large parts the character 
of myxomatous tissue was obtained (tig 4) As a 
third type of tissue, small irregularly shaped areas 
werefound These were surrounded by nearlystruc 
turelcss spindle cell tissue They stained pink with 
eosm and contained roundish cells in fairly irregular 
order These were sharply defined and looked like 
cartilage cells (1 ig 5) Moreover the considerable 
amount of poly morphismandpolv chromatopbibawas 
noted m the cells and in places there was a deposit 
of calcium in the cartilage areas 

In the section examined there was also found a 

fairly extended but localized hyalinization 

Sections from the macroscopic parts of the red 
portion of the tumor show an exactly similar struc 
ture with an extraordinary richness of vessels, they 
were, however almost necrotic The vessels of thwe 
regions were often filled with layers of thrombi 
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Fig xA Roentgenogram of the urinary bladder filled 
nith air 


The elementary substance how e\er, reverted to a 
myxomatous condition In several places m the 
necrotic parts of the tumor, irregular calafied areas 
could be found, which partl> reminded one of 
spicules of bone 

With the staining of collagen fibrils, according to 
Bielschofski Maresch and Mallorv, a \ery dense 
and fine plexus of fibers were found in the spindle 
cell parts of the tumor This enclosed the several 
cell elements while the meshes of the network be- 
came larger and looser in the mj xomatous regions 
The cartilage areas were surrounded b> a dense 
fibrous structure like a perichondrium In the ele 
mentirj substance of the cartilage itself, however, 
only a \ery delicate network could be found 

These findings would indicate the presence of a 
spindle cell sarcoma of large cells, rich in vessels, 
with an extensive change toward a myxomatous 
condition, with areas of necrosis and cartilage for 
raation 

At the postmortem examination (Assistant Dr 
Feller), the following was ascertained 

Genitourinary tract The anterior wall of the 
urinary bladder, near the top, was fixed to the 
abdominal wall and there, above the symphysis, a 
urinary fistula — large enough to allow the passage 
of the little finger — was present (Fig 6) The uri- 
nary bladder itself was comparatively small, thick 
walled, and hypertrophic The musculans mucosai 



Fig iB Roenteenogram of the unnary bladder filled 
with sodium bromide 


wasalsotbickenedandintensively injected Nearthe 
orifice of the right ureter, a pedicle of tumor tissue, a 
few millimeters in length, was protruding It was 
somewhat irregtJar in shape and about the thickness 
of a ihm lead pencil On opening the right ureter, 
which throughout Us length was large enough to 
admit one or two fingers (increasing m size as it 
approached the renal pelvis) its lumen was found to 
be filled with tumor tissue This was sausage shaped, 
cylindrical m form, grayish white m color, and in 
places was permeated with blood Approximately 
at the junction of the upper and middle thirds of the 
ureter, the substance of the tumor was adherent to 
the posterior wall over a certain area, otherwise it 
showed a smooth, free surface Toward the top of 
the sausage shaped tissue, the tumor ended in the 
shapeof a hook, bent outward and posteriorly , about 
3 centimeters below the renal pelvis In the down 
ward direction, the tumor became smaller, conicallv 
toward the orifice of the ureter and showed in place 
of the latter, a circular constricted groov e, to w hich 
the previously mentioned pedicle was attached and 
from which it reached into the urinary bladder 
Above the upper end of the tumor substance, the 
right ureter was bigger in diameter than the size of 
two fingers and ended m a membranous pouch, 
larger than a child’s head This corresponded to the 
right renal pelvis, which upon being opened was 
found to contain about half a litre of thin, brownish 
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PiR 2 Tumor of the uriniry bladdfr removeJ at opera 
tion It corresponds to the \ esical end of the KTOvrth of the 
right ureter ^atural sue 

fluid The caljccs were changed into larpe c>stic 
cavities shovvinf* wide communications with the sac 
shaped renal pelvis One of the ealvees at the upper 

C ole of the right kidnev was cspcciallv big and evst 
ke and was lined with a brownish material The 
parench>ma of the kidnejs hul been thinneil tlown 
to a few millimeters bj the protrusion of the evst 
like cal>ce$ 

The left kidne> was slightiv enlarged and on its 
surface a large number of abscesses could be seen 
arranged in groups and about the size of millet seeds 
Corresponding to these a large number of >ellow 
streaks were noticed in the region of the renal pvra 
mids The pelvis of the left kidnev was modcratelv 
enlarged reddened and filled with pus The left 
ureter was also somewhat wider than usual Ms 
muscularis mucosa: being reddened nn<l containing 
some pus m its lumen 

Other organs \paft from the signs of uramn a 
luetic mesaortitis and extended bronchopneumonn 
of both inferior lobes were found 

Microscopic diafiiosis I or the histological evami 
nation a slice of the ureteral tumor was taken to 
gether with the ureteral wall at the site of the 
growth The numerous sections which were made 
were stained with hematovjlin-eosin according to 
van Gicson Mallor> ihclschofski MarcKh and ac 
cording to Gram Wcigert with thioninc for fibrin 
Figure 7 IS an enlarged photomicrograph of a section 
from the slice mentioned The wall of the ureter 
was cut longitudinall) antcriorlv during the post 
mortem examination was unfolded and stretched 
to a slight degree its still normal antenor parts 
could no longer be seen in the picture Adjoining 
the parts of normal muscularis mucosx we found in 
the left half of the picture in place of the muscularis 
mucosx a papillary tumor with disintegrating sur 
face Figure h IS a still greater enlargement In this 
picture in a very fine stroma rich m vessels epithc 
iium of the transitional type is seen The cells arc 
arranged in many rows and show distinct polj 
morphism and polychromatophilia Next to these flat 
villous parts of the growth which throughout otcu 
picd only the region of the ureteral muscularis mu 


Ctt>\ and did not penetrate into the muscularis we 
found a large part of the grow th w hich m the figure 
showed a roundish form (I ig 7) The central parts 
were extensively hy alinized and consequently stamed 
rc<l with van Gicson s stain while the preserved 
parts situated nearer to the surface showed in places 
the structure of a fairh polymorphous spindle cell 
sarcoma with a moderate number of giant cells and 
11 other places while retaining their sarcomatous 
character appeared to be distinctly mvxomatous 
Reproduction of the pictures of these parts of the 
growth oppeared unncccssirv as m every respect 
thev were similar to those which had been already 
dcscnbeil in connection with the extirpated bladder 
tumor In the hyaline central portion small islands 
of hvaline cartilage, similar to that in the tumor of 
the bladder, were found U hilc most of the sarcom 
atous parts of the growth were situated above the 
muscularis without penetrating it we could dis 
linctly observe in the right half of figure 7 how a 
weilgcshaped peg like process of the growth which 
was pnncipallv mvxosarcomatous penetrated be 
tween the layers of the muscularis splitting it like a 
fork The border line between the epithelium and 
sarcomatous part of the growth was of particular is 
icrcst because cancer alveoli could be noticed in the 
middle of a sarcomatous stroma (I ig 9) Inconnec 
lion with special sl<iiin, it should be mentioned that 
with silver impregnation according to llieUchofski 
Marcsch n very line network of fibrous tissue sur 
rounding the individual evils of the tumor can be 
demonstrated in sarcomatous spindle cell and mvs 
omatous parts, while m the epithelial parts of the 
growth fibers capable of impregnation are found 
onlv m the delicate stroma 

With Mallory s stain the same conditions mav be 
obscrveil m the collagen fibers 

Withthionme iheclemcnlarv substance in several 
regions of the my xosarcomatous parts of the growth 
mav be stained a ilark red Ihc clcmenlarv sub 
stance of the carlitagc stains a light pink 

\ccording to Gram W cigert sev cral m\ xomatous 
portions of the growth and the cartilage islands 
stain bluish similar to the staining with thioninc 
here and there delicate reticula of fibrin may be 
seen quite supcrficialh m the parts of the growth 
which have undergone a degenerative change 
Ihc histological examination of the hv dronephrotic 
and hxmatonephrotic rii,/;/ kidnn «howed that the 
parenchyma of the kidney had changed into a sac 
only 2 to 3 millimeters thick Ihis sac consisted 
pirtlv of hyaline callus tissue in which renal eie 
ments could no longer be recognized, while in places 
the glomeruli which had completely changed into 
connective and hvaline tissue could still be 
mzed as a remnant of the kidnev parenchy ma The 
rmldish brown substance which was mentioned in 
the macroscopic description as having been founa 
in the enlarged cyst like cavities proved to be livers 
of old blood Upon examination several sections ol 
these small islands of my xosarcomatous tissue m the 
tumor were ascertainable 
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Fig 3 Photomicrograph of section of removed bladder 
tumor, note spindle cell sarcomatous tissue 


In concluston, we have here a man., 71 >earsof age, 
who, apparently in good health, without any pre 
Mous urinary trouble, suddenl> had hxmaturia 6 
weeks prior to his death As the cystoscopic diag 
nosis and the X raj etammation indicated a tumor 
of the bladder, suprapubic cystotomj was carried 
out I month before death A pedunculated growth, 
resembling a fibroma and about the size of an apple, 
was removed from the fundus of the bladder The 
spherical form of the bladder tumor, which could be 
seen from the X ray picture and the macroscopic 
photograph and the ver> clear definition of the 
growth, which latter appeared to be attached b> a 
thm pedicle in the trigonal area, should explain wh> 
the existence of a tumor of the ureter was not thought 
of at first It IS true that after the operation, a tumor 
of the right kidney was discovered b> palpation, but 
It was diflicult to decide on a second operation 
After a period of improvement, the patient died of 
uncmia 

The microscopic examination of the extirpated 
bladder tumor resulted in the diagnosis of sarcoma, 
mainlj spindle cell, with an extensive m>xomatous 
change and m some places cartilage formation was 
present 

At the autopsy, the pnmarj tumor of the right 
ureter was found, which, emanating from about the 
middle of the posterior wall, nearl> filled the lumen 
completel> with its sausage like form Extending 
upward, it reached almost to the renal pelvis and in a 
downward direction, through the ureteral orifice, 
reached into the urinar> bladder At the site of re 
moval of the bladder tumor, a pedicle about 2 to 3 
millimeters in diameter, was found This protruded 
from the orifice of the right ureter 

The histological examination of the ureteral tumor 
showed that it was composed of small flat portions 
which were adherent to the wall of the ureter and 



Fig 4 Photomicrograph showing myxosarcomatous 
tissue 


resembled a papillarv carcinoma in t>pe The hrge 
sausage shaped part of the tumor which filled the 
lumen of the ureter was sarcomatous and corre 
sponded in structure to that of the urmarj bladder 
tumor in every respect ^part from the myxomatous 
portions, It contained the same small islands of 
cartilage as did the latter The epithelial and sar- 
comatous parts of the growth were not onlv situated 
next to one another, but penetrated each other so 
that in places cancer alveoli w ere found in a sarcoma- 
tous stroma The pnmarv tumor of the ureter must 
therefore be designated as a carctnosarcoma the 
sarcomatous component of which showed much pro 
Iteration and was the largest part of the sausage 
shaped ureteral tumor and the tumor of the urinary 
bladder, which had been removed To express the 
exact structure of the growth in a precise manner, 
one might call the primary tumor of the ureter, a 
fibromyvochondrocaremoma 
In the right kidney , the typical diagnosis of hydro 
nephrotic atrophv could be ascertained microscopi 
cally The bleeding (hoimatonephrosis) was sulTi 
ciently explained bv the microscopic diagnosis of cells 
of the tumor in the blood effusion of the renal caly ces , 
and presumably had been caused by degenerative 
metamorphosis of tumor tissue which had settled 
there The tumor elements had reached there without 
doubt, because small portions of the ureteral growth 
had b«n dammed back in the urine, and in this w a\ 
had been implanted in the renal pelvis 

The tumor of the ureter which had been described 
was therefore quite an exceptional one both as re 
gards its macroscopic anatomical condition and as 
to Its microscopic structure It could, therefore 
be appreciated that a complete clinical inv cstigation 
of this case offered considerable diflicultics \\ e mav 
consider it from every point of view as a case which 
stands alone m the literature 
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Fig 5 Photomicrograph showing sarcomatous tissue 
with cartilage formation 


If we compare this case twth those of 
pnmar> malignant growths of the ureter 
which have alrcad) been published wt find 
as already mtntioncd at the beginning of lhi< 
treatise, that carcinomata arc most frequentU 
encountered It is not ncccssarv to give a 
detailed statement here, in respect to these 
pnmar> carcinomata of the ureter, as such 1 
statement, prepared with much care and 
given in a clear scheduled form was pub 
lished b> Rousselot and lamon m Januar>, 
1930 However, both the authors have 
avoided a critical discussion of their compiH 
tion and have not armed at an> conclusions 
in connection with their material 

It might, therefore, be advisable to empha 
size a few facts 

The published cases, enumerated bj Rous 
selot and Lamon number 49 A critical 
discussion of the literature in question, bj 
Glas (1926), points out, that from this 
number, the case of Chevassu and Mock, 
(1912) and the case of Toupet and Gucniot 
(1898) can be eliminated, as the former rtprt 
sents a case of non malignant papilloma of 
the ureter, and the latter a tumor of the 
renal pelvas which had extended into the 
ureter The communications of Hofmann and 
Finsterer (1915 and 1916), rcspecU\el> 
numbered 24 and 26, have erroneously been 
counted as 2 cases, although thej each 


refer to one and the same cast Of the 
compilation of Rousselot and Lamon, 46 
cases remain, therefore If to this number we 
add the case described b> the authors them 
selves and the new case of Pla>er (1928), 
which is not mentioned, we have a senes of 48 
cases of pnmar> carcinoma of the ureter 
As regards localization it will be found 
that out of these 48 cases, 32 (i e , two thirds) 
of the total have emanatc<l from the lower 
half of the ureter, 5 from the middle portion, 
and 6 from the upper half 

In 6 cases of the first group, the grow th had 
penetrated through the ofiJice of the ureter 
into the urinar> bladder and was vasible bj 
endoscopic examination of the bladder 
\s regards sex, the cases maj be dnaded 
almost equally— 23 males and 25 females 
A combination with urinarj concretion 
was found m 7 cases onl> (12 5 per cent) 

As to histological structure, papillarj 
caranomata were most frequent, 19 in ail 
(1 1 ,40 per cent), of all cases considered, solid 
carcinomata occurred ii times (rj per cent) 
Resides these, a cv Imdrica! cell carcinoma was 
mentioned once, an adenocarcinoma once, a 
transitional cell carcinoma twice, and a 
pavement tpithclium carcinoma five times 
(it, 10 4 per cent of the cases) In the re 
maindcr of the cases, then, is no histological 
diagnosis, or mcrclj a designation as car 
cinoma without anv classilication 
Non malignant papillomata, in addition to 
the pnmarv carcinomata of the ureter, are 
founil, m the cast, of Israel, m the surround 
ings of the carcinoma of the ureter, m the 
case of I’oll, in the renal pelvis and the whole 
of the ureter, and in the case of I’lajer, m the 
urinarj bladder These cases arc ccrtainlj 
interesting from the iximt of view of showing 
that carcinomata can arise from non malig 
nant papillomata (Stoerk) Ihe opportunitj 
must be taken, however, to oppose the vaew 
which was apparcntlj axpressed for the first 
time bj Israel (1910) and was adopted 
more rccentlj b> Glas and Plajcr, that 
primarj carcinoma of the ureter or renal 
pelvis can cause mctastascs which bear “the 
character of a simple papilloma” (Israel) and 
onl> subscquentlj become carcinomatous 
Glas even finds that this occurrence is “not 
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Tig 6 Postmortem specimen of the whole urinary 
apparatus The right kjdne> is h>dronephrotic The right 
ureter m its lower two thirds is filled with a tumor, about 
the thickness of a finger 

rare” and Player, m his recapitulation, 
states literally “a benign papilloma may 
be the metastasis of a malignant ureteral 
carcinoma ” 

It IS evident that, in the cases of which the 
authors speak, it must have been a question, 
either of primary multiple papillomata (papil- 
lomatosis), in which several of the villous 
tumors have already become cancerous, while 
in others their benign character has been re- 
tained, or it IS also possible that subse- 
quently and quite independentl> of the 
carcinoma, benign papillomata ha\e de\ el- 
oped The processes, assumed by Israel, 
Glas, and Player, could not possibly be 
brought into agreement with the views which 
we hold in regard to malignant tumors 

Sarcomatous growths of the ureter are 
much more rare than the carcinomatous 
growths Ribbert described, in 1886, a 



Pig 7 General microscopic picture of the ureter, the 
cross section being cut at the point of origin of the tumor 
from the ureteral wall 


spindle cell sarcoma which he had found in a 
girl of 4 years of age, it arose primarily from 
the renal peKis and from the ureter and 
showed numerous lajers of transverselj 
striated muscular libers The latter fact, he 
has explained by metaplasia of smooth 
muscle, the former he inferred came from 
connective tissue of the urinary passages 
Ku (1925) has described a fibromyoma 
which he saw in a man, 71 years of age The 
growth arose from the lower third of the 
ureter and its musculans was descnberl a** 
being partl> split up The growth w<iv 
accounted for by the layer of circular mus' 1* 
in which a malformation of tissue of the ^ »u 
bryo myoma type was assumed to be the 
of ongin of the growth In support ■eif 
assumption of congenital malformalivu 
tissue, which later leads to a tuxn‘>' 'U't* 
development, the simultaneous 41' 

multiple lipomata and of a pntumov,^^ 
osteoplastica racemosa was deduad 
Lichtheim and Willutzsky hav*^ 
alveolar sarcomata of the ureter, 7 t'j 
Heller (1920) have described . 

sarcxima of the ureter (Bachrtrl ' 
recent years, Neuwirth (1928; ^ 

spindle cell sarcoma about ^ 

walnut, which he observed 5i * 
third of the ureter m a man of 
A case, reported by Bind'-*’*^^ ^ ^ 

be mentioned here, this w^’- ^ 

but appeared to belong tv ^ 
account of the structure of 'jy - ^ 
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ing the papillary carcinomatous parts 


contained diiTerent kintls of tissues It was 
the case of a wormn 6S jcirs of age who 
had a small tumor which closed o(T the lower 
end of the left ureter and emanated from the 
ureteral wall It was found to be composetl of 
transitional epithelium smooth muscle, anti 
connective tissue that is of all the structural 
elements of the normal ureteral wall It was 
therefore assumed b> the author to be a 
hamartoma or hamartoblastoma I he time 
of ongm would have to be placetl m an carl> 
embrjonic stage (70 mdlimctcrs long) One 
could not sav of course, how far the three 
principal components had increased in the 
course of their extra uterine existence or 
when the> had commenced to proliferate 
Carcinosarcomata of the ureter have, as 
far as we are aware, not been reported up lo 
the present Such conditions m the urinarj 
bladder have been described however for 
instance b> Krompecher (i8ob) Leuenberger 
(1Q12) Kraft (1921), and Stenius (1925) 
The last mentioned author submits thc*.c lu 
mors to a critical discussion 

For the diagnosis of a growth of carcino 
sarcoma, it is essential that a mixture of 
carcinoma and sarcoma should be established 
in one and the same tumor (Herxhcimcr) 
In stating this Herxheimer suggests three 
possibilities as to origin (i) the carcinoma 
and sarcoma originate at the same time as a 
result of the same cause, (2) a carcinoma 
develops on account of an existing sarcoma, 
(3) in a carcinoma the stroma will develop 
into a sarcoma 



l-ifi 9 rhotomicrograph showing carcinosarcomalous 
tissue 


Although the tumors belonging to the first 
group can be compared to real mixed tumors 
bccau-'C ihcv admit the assumption of a 
predisposition in Ihcir development, Herx 
heimcr considers that thc> should bedifTercn 
Hated from the mixid tumors It is quite 
clear that external irritation can cause the 
formation of the tumor, assuming cither the 
presence or absence of prcihsposition In this 
case the irritation must affect the epithelial 
elements and the connective tissue in produc 
mg the tumor formation Fundamentallj, it 
would be quite immatenal whether this 
affccteii both at the same time or to the same 
extent 

Ihc second assumption of the genesis of 
the tumor has found the largest number of 
adherents because m most of the carcino 
sarcomata, the sarcomatous part preponder 
ates In connection with this and according 
to animal experiments it is quite doubtful 
whether the quantitative preponderance of 
one of the components speaks in favor of the 
sircoma having appeared prior to the car 
anoma It is a well known fact that in these 
animal experiments (Apolant and others) it 
was proved that after repeated implantations 
of carcinosarcoma in white mice the sarcoma 
tous part predominated, or as Herxheimer 
has put it so appropriate!), was able to 
remain “the victor ” 

In connection with the third method of the 
formation of a tumor, it would have to be 
assumed that the carcinomatous cells were 
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capable of influencing the stroma toward a 
sarcomatous proliferation 

We must now ask ourseU es the question as 
to which of the three possibilities of the 
de\elopment of a carcinosarcoma, assumed 
by Herxheimer, might be applicable to the 
case described by us 

We believe we are entitled to assume that 
in our case the formation of the tumor belongs 
to the first group Having regard to the 
comprehensive capability of differentiation 
of the sarcomatous tissue, which leads to the 
formation of cartilage, it is probable that we 
have to deal with a young blastoma which has 
not yet matured and is therefore still fur- 
nished with a far reaching generative power 
For the continuance of its existence, a 
predisposition, conditional to its development 
(sarcoma germ, retardation in development) 
might be made responsible 

The fact that there is no indication what- 
ever for an inflammatory causation of the 
growth (concretion, papillomatosis) also 
appears to be in fa\or of a formation of the 
tumor, congenital in origin Of course, we 
are unable to sa> w hat led eventually to the 
proliferation of the tumor m the locally 
predisposed portion of the ureter wall The 
comparatively old age of this patient (71 
>ears) does, m our opinion, not preclude the 
assumption that there might have been a 
local predisposition of tissue, reverting back 
as far as embryonic life In Ku’s case, the 
patient was 71 years and in Binder’s case, 63 
j ears of age 

We should not venture to decide whether 
the fairly advanced myxomatous component 
part of the carcinosarcoma, in our case, 
denotes the immature character of the 
particular site of the tumor or whether it 
should be taken as an expression of itsdegcner- 
ativ e change 

The proof of real mucus in these parts of 
the tumor, produced by thionine stain, might 
perhaps support the theory that we are 
dealing wath real myxomatous tissue 

Finallj, assuming a local predisposition 
already present in embrjonic life, for the 
formation of the ureteral tumor, we should 
not omit to mention that we might have 
called our tumor a hamartoma, for, as already 


mentioned, it showed, for no apparent reason, 
malignant proliferation of the germinal layers 
of which It was composed 

For information on the subject of scarcity 
of primary malignant ureteral tumors, we 
have prepared a statement of the cases of 
pnmary malignant neoplasm of the ureter, 
which were obtained from the postmortem 
department of the Pathological Institute of 
the University of Vienna, within a period of 
5 years From July i, 1924, to June 30, 1929, 
there was a total of 13,854 autopsies Among 
these were 3 cases of ureteral carcinoma and 
one case of ureteral m> oma In the latter, the 
still immature cells suggested a myosarcoma 
This shows that pnmary carcinoma of the 
ureter is represented by 0022 per cent and 
pnmary malignant neoplasma of the ureter 
in general, by 029 per cent of the post- 
mortem material During the same tune, 
there were altogether 31 cases of malignant 
tumor of the urinary passages, of which 24 
affected the bladder and were all carcinomata, 
3 affected the renal pelvis (2 papillomata and 
I pavement epithelium carcinoma) and, as 
already mentioned, 4 cases which pnmanly 
emanated from the ureter 

If we compare the number of the cases of 
primary carcinoma of the ureter, which we 
have found (1 e , 3) with the total number of 
carcinomata generally (2,124), which were 
observed during the 5 year period already 
mentioned, we see that carcinomata of the 
ureter are represented "by o 14 per cent of the 
carcinomata Among the malignant tumors 
dunng this period (2,274) malignant ureteral 
tumors are represented by o 18 per cent 

Before concluding this treatise, we should 
like to refer briefly to the pathology of the 
tumors of the ureter 

The classical symptom tnad of tumors of 
the ureter, is, as we know, renal tumor, 
boimaturia, and pain 

The enlargement of the kidney is the most 
frequent of these symptoms, any growth 
which narrows down the lumen of the ureter 
must lead to retention of unne above the 
obstruction, and finally to a condition of 
hy dro-ureter and hy dronepbrosis 

Hematuna takes the second place m the 
symptom syoidrone According to Bachrach 
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It occurs in 45 per cent of all eases, ^hile 
pam IS said to be characteristic in about 33 
per cent of the cases obsen, cd 

WTiere the ureteral tumor extends through 
the ostium into the bladder, the diagnosis, of 
course, is greatlj facilitated by cystoscopy 
This IS confirmed in the senes of Rousselot 
and Lamon, previously mentioned, m which 
only 4 cases out of 6 were correctly diagnosed 
when the tumor of the ureter had penetrated 
into the bladder 

It IS evident that cathctenzation of the 
ureter contributes to the diagnosis of an 
obstructing tumor of the ureter Uretero- 
graphy IS of a similar importance, but as yet, 
Bachrach gives these methods only scant 
praise 

The diagnosis of ureteral tumors was there 
fore rarclv made in the past, and the reports 
were nearly always restneted to cases under 
postmortem examination With increasing 
use of modem appliances for exammalion, 
the number of diagnosed cases rapidly accum- 
ulates 

In accordance with the previously men 
lioned compilation which includes 48 cases 
of ureteral carcinoma we see that the correct 
diagnosis was made m 15 and a tentative 
diagnosis m 2 

It Will be seen al«o that the first case was 
diagnosed by Gcrstcin (1902), while between 
1841 and 1922, the diagnosis of ureteral 
tumor in 32 cases, was made 5 times with 
certamtv and once doubtfullv It was 
possible to make a diagnosis in the 16 re- 
maining cases, beginning in 1923 — in 10 cases 
with certamtv and in i case with doubt 

From the description of our case, it is 
evident that the diagnosis was rendered 
especially difficult Of the symptom triad, 
hajmatuna and renal tumor were present 
The cystoscopic examination was a failure 
because the large tumor of the bladder ob 
structed every view Catheterization of the 
ureter and also ureterography were prevented, 
as mav be imagined, by the tumor of the 
bladder which was freely movable (compare 
Figs I A and B) In the suprapubic i^tot 
omy operation which was subsequently car 
ried out, a pedunculated and clearly defined 
tumor was removed from the bladder and 


consequently there was no thought of a 
CO existing tumor of the ureter The en 
lirgtment of the right kidney was therefore 
thought to be due to another independent 
neoplasm, and the urxmia, which supervened 
after the operation, to the presence of a con 
traded kidney, which was thought to be 
pycloncphntic 

StrififlRV ASO COSCLUStOVi 

A carcinosarcoma of the right ureter is 
described The tumor arose from approx 
imatclv the middle of the postenor wall of 
the ureter It filled practically the whole 
ureter as a sausage shaped formation, about 
the thickness of a finger It penetrated into 
the urinary bladder and ended m a round 
swelling about the size of an apple 

The tumor of the ureter is considered a 
real carcinosarcoma and the local predisposi 
tion of the tissue already present m early 
embryonic stage, is assumed to have existed, 
thus causing the subsequent formation of the 
growth 

Of other malignant growths, about 50 
ureteral carcinomata and about so tumors of 
the mesencliymc — most of them malignant 
grow ths— hav c, up to the present time, been 
licscnbcd 

The opinion expressed by Israel, Glas, and 
Player, that carcinomata of the discharging 
urinary passages could produce metastasis of 
the type of benign papillomata can not be 
shared in view of the examinations by 
Slocrk 

Malignant tumors of the ureter were found 
in the postmortem material of the Pathologi 
cal Institute of the University of Vienna, to 
the extent of o 020 per cent of the cases In 
the total number of observed cases of car 
cinoma, those of the ureter represent o 14 
per cent, in the total of malignant tumors, 
o 18 per cent 

The clinical diagnosis, tumor of the ureter, 
could not be made on account of the pre 
viously described conditions and cspeaally m 
Mcw of the fact that the h-ematuna and the 
X ray picture of the bladder could both be 
satisfactorily explained by the remov a! of a 
perfectly unencumbered, pedunculated, ball 
shaped tumor of the urinary bladder 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


THE IMPORTANCE OF ROENTGENOGRAPHIC EX/\MINATIO\S 
IN ACUTE CASES 01 CIRCUMSCRIBED OR DIFFUSE PERITONITIS* 

\M}1 RS W I STFRIJORN Ml) Uisu» Swedfs 


AS a rule no difficulties arc encountered 
in diagnosing an acute peritonitis and 
^ the usual clinical methods of examina 
tion are sufficient to diagnose appendicular 
pentonitis Occasionallj, ho\\c\cr, thcs>mp 
toms arc so obscure or unusual, that clinical 
examination fails to rc\eal sufficient facts on 
which to base an exact diagnosis In such 
cases therefore, further meins of diagnosis 
would be of great use This is cspcciallj true 
m small children and in cases in whi^ the 
mflammatorj process has not subsided after 
an operation but has caused the formation of 
intraperitoneal collections of pus It is natu 
ral that m the past in such cases attempts 
should ha\ e been made to improi e our meth 
ods of diagnosis b> the use of the roentgen 
ra> 

In general it is onI> during the past feu 
years that the acute abdominal case has at- 
tracted more than superficial attention from 
the radiologist Laurcll was one of the first 
to make careful stud> of such cases, and he 
has reported a senes of interesting obscraa 
tions Reports of onl> a cr> fciv cases m w hich 
roentgenographic examinations of appen 
dicular peritonitis haae been made appear m 
the literature In 1927, Laurcll and I dc 
senbed a case with multiple intraperitoneal 
abscesses after appendicitis, which were 
pro\ ed roentgenographically before they could 
be diagnosed clinicall> 13 j this method no 
less than five abscesses were discovered one 
after the other and, thanks to immediate in- 
cision, the patient was saved Later, Lundberg 
and Lilja published reports of 3 cases of simi- 
lar nature So far as I am aware no other 
cases are reported m the medical literature 

In order to get a more detailed idea of the 
radiological appearances of acute peritonitis, 
a roentgenologic study was made at the 
University Hospital of Upsala of a large num- 
ber of peritoneal cases, also those in which the 
clinical symptoms were perfectl> clear The 
observations of Laurell were of great help in 


diagnosing obscure conditions More than 100 
cases have so far been examined b> means of 
the roentgen ra> The results of our studj 
will be published liter b> Liurell and the 
present writer so that here I will describe only 
a few of the earlier casts which are of par 
ticular interest from the clinical point of view 

METHODS OP ROEMCrV EWMLNVTIOV 

The abdomen and thorax are roentgeno 
scopcil and roentgenograms are taken without 
the aid of contrast enema In this wa> a quick 
examination can be midc and the patient docs 
not become undul> tired If this means does 
not secure sufficient data and the condition of 
the piticnt warrants it, a barium enema is 
given, the roentgenograms then ma> reveal 
valuable data, pirticulari> when an abscess 
presses against the colon 

The roentgenognphic cxaminition is gen 
crally carried out with the patient in the 
supine position, the respirator} movement of 
the diaphragm is tested, the lungs and pleural 
sacs are observed, shadows in the abdomen 
indicating possible exudation are examined 
and palpated with regard to tenderness to 
pressure, mobilit) , etc Pictures of the abdo 
men and pelvis arc taken with the patient 
l)ing on his back and with the ra>s applied 
in a V crtical direction \\ hen an ileus, a gase 
ous abscess, or free gas arc suspected the 
respective parts of the abdomen are roent 
genographed with the patient l>ing on his 
side, back, or, when it can be done, with the 
patient in a standing position If the exami 
nation is made with the patient m var^ang 
jKisitions It has been possible to form an idea 
alsoof the displacement of the exudate shadow 

Several conditions have been observed dur 
ing the roentgen examinations indicating, 
more or less strongly, the uxistence of an m 
flammatory process m the abdomen These 
conditions arc 

I An appearance of a more or less pro 
nounced ileus with increased gas and fluid 
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content and diminished motility of the intes- 
tines Figure la shotvs levels as the ra>s \\ere 
applied in a horizontal direction 

2 A rounded outline of the meteonstic 
small intestines ^\ith streaks or wedges of 
exudate betw een them, or beh\ een them and 
the abdominal wall (Fig ib, c) 

3 Fairly large homogeneous shadows in 
various parts of the abdomen in addition to 
those caused by the spleen and the unnary 
bladder The small intestines, whether filled 
with fluid or empty, sometimes give homo- 
geneous shadows closely resembling those of 
an exudate, when they are surrounded by 
gas filled small or large intestinal coils 

4 Circumscribed gaseous abscesses, e g , 
in the right iliac fossa (Fig ic) 

5 Changes in the structure of the abdomi- 
nal wall On account of the inflammation, the 
various fatty laj ers and particularly the sub- 
peritoneal la>er show an increased capacity 
for absorbing the X-rays, so that m tlus re- 
spect they resemble to a certain extent the 
surrounding tissues Therefore the subpen- 
toneal fatty layer becomes indistinct or even 
invisible, so that in the roentgenogram the 
abdominal wall appears more homogeneous, 
with blurred or vague contours, and with Us 
interior outline more indistinct than normally 

(Fig if) 

6 Changes m intestinal wall and lumen 
It is possible to discover an abscess m the 
vicinity of the large intestine when X-ray ex- 
amination IS made of the colon with a barium 
enema The abscess then makes an impression 
on, or causes a compression of, the intestinal 
lumen and the wall appears unev en, or jagged 
m outline sometimes the mucous membrane 
stands out m increased relief in the narrowed 
and sometimes spastically contracted parts of 
the colon (Fig ig) 

7 Diminished motility or paralysis of the 
diaphragmatic cupol is 

8 Exudate in the sinus phrenicocostalis on 
one or both sides (Fig iJi) 

9 Disappearance m the roentgenograms of 
the shadow of the psoas, or, in rare cases, 
when the inflammation has spread to the 
retroperitoneal tissues, an unusually distinct 
reproduction of the vessels in the subcutane- 
ous fatty lajer 


Naturally, it is often impossible to diagnose 
an acute peritonitis solely by means of the 
roentgen-ray Here as m other cases the 
anamnesis and the findings of the clinical and 
the roentgen examinations must all be taken 
into consideration and must amplify each 
other 

REPORT OF CASES \ND DISCUSSION OF THE 
RESULT or ROENTGEN EXAMINATION 

In order to illustrate what has already been 
said and to show how useful to the surgeon 
roentgenographic examinations often are, 
a few of the cases treated m this chmc will 
be described briefly The original negatives 
showed distinctly the roentgen findings but 
unfortunately some of the details do not show 
so clearly m the pnnts First we present the 
histones of some adult patients with abscesses 
clearly visible m the roentgenograms 

CvsE I No 2S70/1028 Female, aged 18 > ears 
When admitted to the hospital the patient had been 
ill for 3 da>s and showed evident symptoms of 
appendicitis Temperature was 39 degrees C , pulse 
IT5 Tenderness was noticeable over all the abdo- 
men, particularly on tht right side below the navel, 
where there were signs of a swelling 

Roentgenographic examination In the right part 
of the true pelvis and in the right iliac fossa there 
was seen a homogeneous, or practically homogene- 
ous, shadow indicating an exudate, and connected 
with the shadow of the bladder, which was emptied 
before the examination, and the shadow of the uterus 
(Fig 2) At operation an abscess was found near 
the right lateral wall of the pelvis The abscess was 
filled with foul smelling pus and reached down to 
the bottom of the pehis No free exudate was pres 
ent The perforated appendix was removed and the 
abscess was drained 

Case 2 No 2001/1928 Male, aged 35 >ears 
Patient had been ill for 7 days with general abdomi 
nal disturbances No certain diagnosis could be 
made clmicall> The abdomen was soft, but not 
tender Temperature was fluctuating No palpable 
swelling was found 

The roentgenographic examination showed that 
the small intestines were meteoristically distended, 
further, a streak, of exudate (i to 2 centimeters wide) 
was visible along the right edge of the pelv is (Tig 3) 
The operation aerified the roentgenographic lind 
mgs On the right, high up m the true pelvis, an 
appendicular abscess containing foul smelling pus 
was discovered 

In both of these cases the abscess has thus 
been diagnosed roentgenographically without 
the use of a banum enema In the 2 following 
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cases such an enema had to be used m order 
to obtain pictures on ^\hlch a certain diagnosis 
could be based 

Case 3 No 150/1929 Slale, aged 18 jears The 
patient had been ill for a iveek ivith dear s)inptonia 
of appendicitis ^^he^ admitted hts temperature 
was 40 degrees C Tenderness was present m the 
right part of thoabdomen but there was no palpable 
abscess 

Roentgenographic examination disclosed an in 
creased amount of gas m the bowels The caecum 
was displaced toward the left by a homogeneous soft 
shadow which partlj co\ered the right iliac fossa 
and partly extended above it A barium enema was 
given which disdosed more dcarl> how the caicum 
and the lower part of the ascending colon were dis 
placed medially forward b> a shadow from the soft 
parts about lo centimeters m length and s centi 
meters wide This part of the colon showed an m 
creased contraetibihtj, and the relief picture of the 
mucous membrane was abnormall> rich m folds 
(Fig 4) The lumbar spinal column showed a dex 
troconcavc scoliosis and the outline of the psoas was 
invisible on the right side 

At operation the abscess, the sue of a hen s egg 
or bigger and situated behind the cxcum, was 
drained Convalescence was normal 

Cas£4 No 3650/1927 Tbispatientwasaph>$i 
cian, 30 >ears old who was taken til October 16 
with abdominal pains rather difTusc but localized 
more to the left than to the right The pain re 
sembted ordinar} stomachache and was fairl) m 
constant and not very intensive The patient him 
self and the colleague who attended him were both 
of the opinion that appendicitis was out of the ques 
tion Ihe temperature showed great fluctuations 
On October 18 it was 38 i degrees C , on the 20th, 
40 I degrees and on the 22d, when the patient was 
admitted to the medical clinic, it was 37 9 degrees 
Diagnosis was uncertain also after examination in 
the medical clinic The palpation brought out no 
definite symptoms There was a certain degree of 
tenderness both deep down in the appendicular re 
gion and in the neighborhood of the left flexure 
The possibility of appendicitis could not be ex 
eluded, the patient was therefore roentgenographed 
(Oct 26) 

Roentgenographic examination disclosed a dis 
tinctly increased amount of gas in the colon, the 
small intestines contained gas also but there were 
no fluid levels \\hen an enema was given the colon 
filled up easil> to the middle of the ascending part 
The proximal half of this filled only with ditiiculty 
and, when distended showed contractions which 
emptied it almost completely but which did not 
continue aborall> This part of the intestine filled 
up and contracted time and again The cxcum was 
bent toward the medial line and together with the 
ascending colon it formed a sharp curve which cn 
closed an elliptical homogeneous shadow indicating 
an exudate Orally and medially, this shadow was 


bordered b> gas filled loops of small intestine The 
point of the cxcum was in such a position that it 
was very likely the shadow’ covered the point of the 
appendix The appendix did not seem to be filled 
w itb the enema 1 he patient said he had the greatest 
tenderness just over this shadow (Iig 5) 

The patient was now transferred to the surgical 
dime, and as the temperature showed an inclination 
to rise he was operated on The appendux was cot 
found The abscess was drained li was found m 
the place disclosed bj the roentgenograms and was 
the S 17 C of a walnut The patient died 3 to 4 weeks 
later from multiple abscesses in the liver Even 
at autop»> the appendix was difficult to locate It 
was perforated, md was situated mcdial!> and 
parti) retrocxcallv , and was surrounded b) dense 
fibrous masses 

In this case the diagnosis was almost ex 
clusi\cl> based on the roentgenographic find 
jngs These were afterward confirmed b> the 
findings It the operation and postmortem cx 
amination If the possibilit) of appendicitis 
had been suspected at an earlier stage, so that 
the patient could base been roentgenographed 
a few da) 5 earlier, 1 delinilc diagnosis would 
probabl) hi\c been made then and the life of 
the patient might have been saved 

In the 4 cases reported, circumscribed 
scesscs of appendicular origin occurred In 
2 of these 4 cases a diagnosis was arrived 
at without a roentgenographic examination, 
whereas in the 2 others the abscess vras de 
tccted only b) means of the roentgen ra) 
In the first 2 cases a distinct homogeneous 
shadow was visible in the small pelvis m the 
vcr> phcc where the exudate was found In 
the 2 latter ones also, the shadow of the in 
flimmitor) area could be distinguished in the 
roentgenogram (near the appendix) In order 
to strengthen the dngnosis of an abscess, a 
banum enema w as administered The outline 
of the c-ccal wall then appeared uneven and 
Jigged m the neighborhood of the shadow 
mentioned and, further, an increased irnta 
biht) was noticeable m the intestinal wall, 
thus indicating the existence here of an in 
flammation In all 4 cases the small intestines 
showed increased gas content but no signs of 
free cxuditc m the abdomen The operation 
verified the roentgenographic findings in 
ever) dctnil m all j cases 

The 4 following cases show that the roent 
gcnographic findings mi) be of great value 
^so m cases of diffuse pcnlonilts 
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Case 5 No 128/1928 A boy, aged 15 years 
The patient had been ill for 2 days diffuse 
abdominal pains, novomiting but vesical teuesmus 
and macroscopically \isible hematuria When the 
patient was admitted the abdomen was distended 
and somewhat tense, with diffuse tenderness and a 
lot of blood in the urine The roentgenographic 
examination confirmed the uncertain cUnic^ diag- 
nosis of peritonitis w'lth the following findings The 
small intestines were meteonstic with levels of fluid, 
a diffuse shadow was present in the right flank, the 
right iliac fossa, and the right side of the true peUis, 
where some small gas bubbles were visible In the 
left flank a few wedges of exudate were to be seen 
(Fig 6) At operation, diffuse and thick exudate 
was found m the abdomen and, in the right flank, 
a limited collection o! pus reaching down into the 
true pelvis It contained foul smelling pus and was 
due to a gangrenous appendix, which had burst 
Patient was dismissed healed 

The clinical diagnosis was peritonitis of uncertain 
origin The roentgenographic examination showed 
that there existed both a diffuse peritonitis and a 
more limited collection of exudate in the right part 
of the abdomen, probably from an appendicitis 
This diagnosis was confirmed by the operation on 
eterj point 

CAsr 6 No 585/1927 A girl, aged a years, was 
admitted to the pediatric clmic after having been 
ill for a few days with a cough and a feverish cold 
m the head, the last 24 hours before she was ad 
mitted she had vomited and suffered from diarrhoea 
She was very weak, breathing was difficult, she ran 
a high fever, and her eyes were sunken Many rales 
and rhonchi were noticed in her left lung The 
abdomen was meteonstic and tender, but not par 
ticularly so, so that the doctor who attended her 
concluded that these abdominal symptoms might 
be due to changes in the lung The following day 
the patient was worse The lungs and abdomen 
were therefore roentgenographed 

Roentgenographic examination was made Pneu 
moma could not be diagnosed with certainly The 
diaphragm showed fairly good motihty but was 
placed rather higher than usual on account of the 
meteonsm of the bow els In the flanks of the abdo 
men especiallv on the right side, a homogeneous 
shadow w as visible, indicating exudate and bordered 
medially by meteonstic small intestines The true 
pelvis was completely filled by a homogeneous 
shadow (Pig 7) Roentgenographic diagnosis ab 
dominal exudate The operation showed a diffuse 
streptococcal peritonitis with a large amount of 
purulent fluid in the abdomen The small intestines 
were filled with gas and flushed to a fairly strong 
red The patient died the day after the operation 

In this case the tentative diagnosis was 
lung affection with peritoneal irritation until 
a roentgenographic examination was under- 
taken This did not indicate any changes in 


the lungs but brought out symptoms of real 
peritonitis 

As IS well known, it is often very difficult 
with small children, sometimes even impos' 
sible, to decide if it is a case of real peritonitis 
or if the abdominal symptoms present are due 
to d peritoneal irritation, a peritonism, caused 
by a pulmonary affection In these cases the 
roentgenographic examination is of the very 
greatest importance In case of positive roent- 
genographic findings m the lungs, e g , a cen- 
tral or beginning pneumonia, the peritonism 
may be explained and an operation may be 
avoided On the other hand, a real peritonitis 
may occur also when lung sjmptoms are 
present, as m the case described above In 
this last case the roentgen examination showed 
the supposed pneumonia to be out of the 
question and, further, it confirmed the uncer- 
tain clinical diagnosis of peritonitis 

In the 2 following cases of diffuse peritonitis 
we had the opportunity to follow posi- 
operative development of the peritoneal exudate 
by means of the roentgen-ray 

Case 7 No 2811/1027 A girl, aged 8 vears 
Immediately on her admittance to the clinic No 
vember i, the patient was operated on for diffuse 
streptococcal peritonitis and the abdomen was 
washed After the operation the patient ran a high 
temperature, her general condition was low, and the 
abdomen was distended A roentgenographic ex 
ammalion w as made Nov ember 8, with the follow mg 
findings Exudate m the left flank, excessive exudate 
m the true pelvis, a mantling exudate m the left 
pleural cavity The two diaphragmatic cupolas were 
dragging The stomach, colon, and to a less extent 
the small intestines were meteonstic (I ig 8) Palpa 
tion per rectum showed a swelling in the fossa of 
Douglas A large amount of pus escaped when the 
lomix vaginx was incised Drainage tube w as inserted 

November 11 the temperature was still high, and 
the abdomen was distended Further roentgeno- 
graphic examination showed that the abdominal 
exudate had increased in amount as had also the 
exudate shadow in the left flank The drainage tube 
did not seem to drain the abscess m the peh is, the 
reason being that it reached too high up and had 
no lateral holes at the level of the abscess (Fig 9) 
The right diaphragmatic cupola stood high, which 
made the presence of a subphrenic abscess probable 
When the drainage tube was readjusted a large 
amount of pus escaped After this a subphrenic 
abscess on the right was drained Pus was found 
even m the right flank 

November 12 another roentgenographic examma 
tion was made Ihe exudate m the pelvis had 
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almost disappeared and the caudate m the left flank 
had shrunk in size, having apparcntl> sunk into the 
true pelvis and being thus eliminated The intes 
tines were still meteonstic (Fig lo) The right dia 
phragm was high and paraljzcd Much exudate 
was noticed in the left pleural cavity Patient died 
the following da> Postmortem examination was 
not permitted 

This case is of special interest In the 
first place the rocntgcnographic s>mptoms 
of peritonitis were clear, anti vvccoultl observe 
how the exudate collected in the tjpica! 
places — the true pelvis, the flanks and the 
subdiaphragmatic cavities Further, Iheroent- 
genographic examination show cd that the 
drainage tube in the true pelvis did not func- 
tion in the desired wa> because it ended too 
high up in the abdomen and had no lateral 
holes on a level with the abscess When the 
tube had been adjusted m accordance wath 
the rocntgenographic indications the whole 
collection of exudate m the true pelvis dis 
appeared and also the larger part of the 
exudate in the left llank, which latter must 
have been connected with the exudate m the 
pelvis 

Cases No 3876/192S The patient a girl, aged 
7 years was taken ill October 25 with alidommal 
pains and a mucous diarrhcca The symptoms con 
tinued and when she was admitted to the clime 
after having been ill for a week she was very weak 
pale dry and had sunken eyes The temperature 
was 398 degrees C , and the puUc ijs Ihc abdo- 
men was distended, with diffuse tenderness The 
diagnosis peritonitis of cntcritic origin was clear 

Before the operation a short rocntgenographic 
examination (October 31) was made, which showed 
increased contents of gas m the ventnefe and the 
large and small intestines The diaphragmatic cu 
polas showed little or no motility Lxudate was 
noticed in the flanks and the true pelvis (I ig ii) 
The subperitoneal fatty layer was not so distinct as 
usual At operation a diitusc streptococcal penlo- 
nitis with strongly congested small intestines was 
found A large amount of purulent fluid was found 
in the abdominal cavity, especially in the true pelvis 
The abdominal cavity was washed and drain^ 

At first the patient was very ill, with a high (cm 
perature The temperature went down slowly and 
the condition improved The temperature rose on 
several occasions on this account a retention of pus 
was suspected and the patient was roentgenograpbed 
several times 

A roentgenologic examination November 21 3 
weeks after the operation, gave the following data 
Moderate meteonsm of the bowels The two dia 
phragmatic cupolas dragged considerably A small 


bordering exudate was still to be found in the pleural 
SICS The exudate m the pelvis had diminished m 
size A further rocntgenographic examination Be 
cember showed an indistinct semilunar shadow 
of gas under the left diaphragmatic cupola, on this 
account a colon enema was given A large amount 
of barium escaped from the intestine into the cavity 
under the left diaphragmatic cupola (Fig 12a) StiU 
signs of exudate remained in the left flank and in 
the true pelvis A further rocntgenographic exami 
nation about 2 months later showed that the hole 
in (he intestine had closed as on this occasion no 
banum escaped (I ig 12b) A rocntgenographic ex 
amination hfarch 4 showed the true pelvis com 
pictel) filled by the shadow of an exudate (1 ig 13) 
By this time the exudate could be palpated The 
abdomen was now re examined and there was found 
in the (rue pelvis a large abscess and an abscess 
cavity under the left diaphragmatic cupola Both 
these abscesses were connected with the operation 
wound by means of long fistulx The abscesses were 
drained 1 ventually the wounds healed and patient 
was discharged well 

This case resembles the prevaous one m 
many respects It is a case of diffuse post 
cntcntic pcntomtis, which after the operation 
caused a senes of circumscnbed abscesses 
Only part of the pus escaped directly through 
the surgical wound The exudate m the left 
flank emptied itself spontaneously into the 
true pelvis, where 5 months after the opera 
tion a big abscess w as formed, while the flank 
exudate disappeared Of greatest interest la 
this connection is the subphrcnic abscess At 
the rocntgenographic examination December 
19, a large amount of contrast mass pene 
trated from the left colonic flexure up into 
a big subphrcnic abscess cavity This had 
apparently been formed at an earlier stage, 
perforated into the colon, and to a large extent 
had emptied itself The drainage into the 
colon had not been complete, however, and 
part of the pus found its way to the surgical 
wound in the right iliac fossa The long fistula 
clearly shows this Neither the flank exudate 
nor the subphrcnic abscess could be ilngnosed 
clinically and were proved only by means of 
the roentgen ray This case of subphrcnic 
abscess, which w as diagnosed by means of a 
banum enema, is probably the first of its kind 
to be published 

The last 4 cases were of diffuse peritonitis 
which IS easily diagnosed with the roentgen 
ray The clinical diagnosis of peritonitis di 
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not cause any difficulty in 3 of the cases — ^in 
one only was it difficult to make a differential 
diagnosis In the-^e as in the first 4 casts the 
roentgenographic symptoms were increased 
gas content m the intestincb and homogeneous 
shadows of exudate between the meteonstic 
intestines on the-one hand and on the other 
thcvwalls of the abdomen or the pehns Such 
exudate shadow s w ere visible in several places, 
as for instance in the true pelvis and the 
flanks, and under the diaphragmatic cupolas 
From the flanks they penetrated between the 
small intestines in the form of streaks or 
wedges, as a result of this the outlines of the 
small intestines w ere more rounded than usual 
Further symptoms in these cases have been 
pleural exudate, diminished motility of the 
diaphragm and, in 2 cases, a somewhat more 
blurred than normal appearance of the ab- 
dominal wall m the flank In Case 5 there 
aho appeared a few small gas bubbles m a 
circumscribed exudate shadow m the right 
flank It i5» difficult to decide if such gas 
bubbles are located in the intestinal lumen or 
outside it in the abdominal cavity Here one 
must have recourse to palpation, and the pa- 
tient must be examined in different positions 
and with the rays at different angles Intesti- 
nal gas IS generally easily displaced while the 
gas bubbles m a circumscribed abscess remain 
in about the same place 
These last cases illustrate the fact that 
the roentgenographic examination brings out 
points of decisive importance in the diagnosis 
of peritonitis and, still further, that bj re- 
pealed roentgenographic examinations after 
the operation it is possible to follow the de- 
velopment of the peritonitis, fatallv or favor- 
ably, more closely than can be done by clinical 
examinations only Sometimes a collection of 
exudate can be detected earlier bv means of 
the roentgen-ray than bv a clinical examina- 
tion m this way it m&y be possible to make 
<1 new incision at an earlier stage than could 
have been done otherwise 

It lb a well known fact that m cases which 
have been operated on more or less recentlv it 
IS very difficult to get an exact idea of the ab 
dominal conditions by means of a clinical ex- 
amination onl> , as the results of a palpation 
are bound to be uncertain on account of the 



intestines, c, wedges of exudate between the intestines and 
exudate tn the danks d exudate m the pelvis t caseous 
abscess, /, non \ isibility of the fatty layer of the abdomi 
nal wall g jagged outline of the wall of the colon A 
exudate in the sinus phrenicocostalia 

surgical wound and the ensuing pam The 
more or less pronounced intestinal metcorism 
which is very common in these cases makes 
It still more difficult to judge of the real ab 
dominal status The following cases illustrate 
the value of the roentgen-ray m these clinically 
obscure cases 

Case p No 34a/j03p \ girl, aged 26 years, 

was operated on for diffuse appendicular peritonitis 
About a fortnight after the operation an mtrapen 
toneal coHectiori of pus was suspected on account 
of the fever and the somewhat distended abdomen 
with a slight diffuse tenderness No abscess was 
palpable, however The roentgenographic examina 
tion showed a diffuse shadow covering the vvhole 
area of the true pelv is, and the diagnosis was peK ic 
abscess (Fig 14) Not until a week later did this 
abscess in the true pelv is become defmitelj palpable 
A renewed roentgenographic examination showed 
that the shadow of the exudate had bj now decreased 
in size but that it had become more dense (Fig is) 
An incision was made and a considerable amount 
of pus escaped The roentgenographic examination 
made a few da>s later showed that the shadow had 
disappeared 

In all probability the big pelvic shadow 
in the first roentgenogram was due chiefly to 
a small abscess with oedema around it and free 
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exudate in the peUis At the time of the 
second examination the oedema and the free 
exudate had decreased w hilc the abscess had 
grown, so that the shadow xisiblc in the 
roentgenogram had become smaller but 
more dense and the abscess palpable 

In the following case also it was possible to 
proxe the existence of a pehne abscess b> 
means of the roentgen ra> scNeral da>s before 
It w as climcall> palpable 

Case 10 No Woman aee<l3o>ears 

had been operated on for a diffuse appendicular pen 
tonitis and for several weeks after the operation she 
ran a higher temperature than could be explained 
by the presence of a thrombosis The abdomen was 
soft and no abscess was palpable but the Icucoc>te 
count was comparatweb high (i8 joo) The roenl 
genograms taken 35 days after the operation showed 
a homogeneous shadow to the left in the pelvis, 
probably due to an exudate and increased contents 
of gas in the bowels (I ig 16) Not until about 
2 weeks later was it possible to palpate the abscess 
a roentgenographfc examination showed that by 
this time the shadow' of the exudate had become 
larger and more dense Three days later the abscess 
was easily felt and it was incised 

The following case is of particular interest 
because //ic roenigenographic examination 
points to a totally different diagnosis than the 
cltnteal one 

Case iz No 2676/1928 A girl, aged 6 years 
was operated on in November 1927, for appendicu 
lar abscess the appendix was removed and the 
abscess was drained The patient was discharged 
well During the following year she often complained 
of abdommal pains About a year after the 6rst 


operation she was again admitted to the hospital 
having been taken ill with abdominal trouble re 
sembhng ordinary colic vomiting and fever up to 
30 degrees C When she was admitted to the hos 
pital the abdomen was soft with no palpable swell 
ing The temperature remained at 38 to 39 degrees 
while the abuomen grew bigger and ascites was 
suspected, therefore a diagnosis of tuberculous pen 
lomtis was made In order to confirm this diagnosis 
the abdomen was roentgenographed No free Suid 
was present m the abdomen A circumscribed col 
lection of exudate m the true pelvis was noted The 
bowelsweremcleonslically distended (Fig 17) The 
diagnosis of postappcndical abscess seemed prob 
able A week later the abscess became palpable 
the operation, the mcision being mane above the 
symphysis on abscess nearly the sue of a gooses 
egg and filled with foul smelling pus was discovered 
m the superior strait of the pcKis The patient was 
dischargra well a month later 

In the 3 list cases it has been possible to 
prove roentgenographicallj the existence of 
an abscess in the pcKis i or 2 weeks before it 
could be diagnosed b> palpation In such 
cases It IS generally a question of abscesses 
high up in the pelvis, which arc difilcult to 
palpate on account of their position, and 
certain recent limp abscesses which are soft 
and yielding to the touch However, inlra 
pentoneal collections of pus in other places 
may also be discovered by means of the 
roentgen ray This is proved by the following 
interesting case which had a very unusual 
course after operation 

Case 12 No 2144/1928 A girl, aged 16 years 
was operated on August ii for acute gangrenous 
appendicitis without peritonitis The abdomen was 
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I ig 5 Case 4 Abscess shadow in the right loin Fig 7 Case 6 Meteonstic intestines Exudate m the 
bpastic contraction of the ascending colon flanks and the true pelvis (the late exudate only partlv 

Fig 6 Case 5 The small arrows mark the exudate visible on the figure) 
shadows The bigger arrow indicates small gas bubbles m 
the right iliac fossa Distended intestines 


closed without drainage Four days after the opera* 
tion the patient had a chill and her temperature nas 
40 degrees C The throat as flushed No subjects c 
abdominal symptoms and only such tenderness as 
might be expected on account of the surgical wound 
were noticeable 

Roentgenographic examination was undertaken 
mostly to exclude the possibility of abdominal 
trouble On the right m the true pefvis was found 
a shadow indicating exudate and communicating 
with another shadow m front of the promontor> 
The outline of the right psoas was invisible (Fig 18), 
and so was the fatty la>er of the abdominal wall m 
the right flank The diaphragmatic cupolas showed 
decreased motilitj The leucocytes count was 12,400 
rhp following day an operation was done based 
upon the roentgenographic findings combined with 
the clinical appearance, the constant fever, and an 
increasing tenderness Retrociecallj , paracsecalfj , 
and infrac«callv was discovered an abscess filled 
with colon bacillus smelling pus, it was drained 
Three weeks later the temperature rose again The 
wound in the abdomen was by now practicalh 
healed No palpable swelling was present Rocnl 
genographic examination discovered an abscess be 
tween the lateral abdominal wall and the ascending 
colon, the liver, and the right kidne> On the lower 
side it was bordered by the bent apex of the excum 
and a coil of the small intestine (Fig 19) The 
suhperitoneal fatty layer was infiltrated where the 
abscess pressed against the JateraJ abdominal nail 
The part of the colon next to the abscess was me 
teonstic and showed a peculiar denticulated outline 
The gas content of the intestines hardl> increased 
The right diaphragmatic cupola dragged a little 
The operation revealed an abscess the size of a hen s 
egg m the place mdicited and pressing against the 
iscending colon The patient was discharged well 


September 9, but was admitted again with another 
abscess in the same place This time the abscess 
was palpable chnicall) and an excellent roentgeno 
gram of it was obtained The abscess was drained 
and soon healed, the patient has been quite well 
since 

It IS, of course, very unusual to find an 
intrapentoneal abscess after an appendicitis 
of the kind which permits a primary suture, 
and It IS still more remarkable to find no 
less than three abscesses one after the other, 
as m this case It is probable that the cause 
was a rupture of the appendix ligature and a 
small leak in the remaining stump of the 
appendix At different times fecal matter 
was found in the dressing of the wound The 
first two abscesses could be diagnosed roent- 
genographically before there were an> definite 
clinical symptoms 

Naturally, the fact that the shadow of an 
abdominal abscess was visible m the roent- 
genograms after an operation for pentonitis 
does not always mean that an masion must 
be made and the abscess drained The abscess 
(xintents may be absorbed or may be spon- 
taneously emptied through a drainage canal 
in the vicinity What course to take after the 
discovery of such a shadow of an abscess 
must be decided m each separate case 
according to the clinical appearances and 
development In this clinic we have had 
several cases m which such a shadow has 
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Fig S Case 7 Disterxied boneU ihaJow from an 
ewdate in the true peKis Streaks of etudate in both 
flanks (chiefly in the left one) 
hig 9 Same ca<e as in I igure 8 The pehic abscess 


has increasetl in size The rutibcr tube does not dram the 
a!>scess 

Iigie Case? Thcpclvisesudatehasnoiedisappcared 
(cf ViR 9) 


been \isible tn the roentgenognm but has 
disappeared again after some time without 
an> operation being neccssan 
In other forms of peritonitis as wcl!, c g , m 
tuberculous pentoniiis, the roentgenographic 
examination mav >ield valuable decisive 
factors in arnvnng at the diagnosis Such 
cases are not treated in the present paper, 
but the reader is referred to the various works 
b> Laurell on the roentgenology of acute 
abdominal conditions 

It IS obvious that in reading the roentgeno 
grams there are vanous possible sources of 
error to take into consideration Above all it 
must be remembered that the shadows of 
the urinary bladder varv in dcnsitv with the 
degree of its distention and that when only 
moderately filled and unevenly roundcti, the 
bladder will sometimes give pictures which 
resemble those of a pelvic exudate Before 
the roentgenographic examination is begun 
the bladder must therefore be emptied, and if 
the patient cannot empty it completely by 
himself this must be done by catheteniiation, 
and a picture taken afterward Further, the 
picture of the small intestines filled with 
fluid or of an agglomerated omentum often 


resembles the shadows of an exudate, this is 
also the case with a mass of emptv small in 
testmes surrounded by mctconstic parts of 
the colon In order to av oid these and similar 
stumbling blocks it is necessary, in dubious 
casts to take pictures of the patient m vanous 
positions and to compare all the roentgeno 
graphic findings If one suspects that a certain 
shadow indicates an exudate, other special 
signs of abdominal inflammation should be 
sought for, as for instance spasticity , stateof the 
intestine, paralysis of the diaphragm, exudate 
in the sinus phrenicocostalis, or the m\ isibility 
of the fatty lavers in the abdominal wall, 
etc , all these radiological symptoms must be 
compared with the anamnesis and the clinical 
findings 

By means of these roentgenographic signs 
typical of an inflammation it is also possible 
to distinguish between an exudate and other 
collections of fluid in the abdomen, eg, 
intrapentoneal hxmorrhage It must be 
remembered, however, that a small pleural 
exudate can be found also m cases of hemor 
rhage in the upper part of the abdomen 

The roentgenographic examination itself 
IS verv simple, as is evident from what has 


WESTERBORN ROENTGENOGRAPHIC EXA^IINATIONS IN PERITONITIS 813 


rig II Case 8 Distended bowels Exudate in the fistula of the colon is healed No banum is to be see: 
pehis and the flanks (chieflj in the right one) under the diaphragmatic cupolas 

Fig 12 Case 8 A, Subphremc abscess filled with Fig 13 Case 8 True pelvis entirely filled by a homo 
banum from a colon enema B, Two months later The geneous shadow from an abscess 


L - . 

Fig 14 F'!? *S 

I ig 14 Case 9 Big shadow of an abscess m the peh IS Fig 16 Case 10 

Fig 15 Same case as Figure 14 X rayed a week later true pelvis 
The shadow of the eiudate is smaller but denser 






Fig 16 

\bscess shadow to the right in the 


already been said It need not tire the 
patient, it can be carried out without much 
loss of time, tg, v\hile the operating room 
IS made ready for the operation The inter- 
pretation of the roentgenograms is sometimes 
rather difficult, it is true, but in man> cases 
the plates can be read b> any medical man 
v\ith a little training even if he has not 
specialized in roentgenology 

It IS quite possible that in some of the 
cases described the roentgcnographic examina- 
tion has saved the life of the patient At all 
events, man> of the patients have been 
operated on at a considerabl> earlier stage, 
thanks to such examination, than would have 


been possible otherwise In a case of pen- 
tonitis this IS naturallj of the greatest im- 
portance Further, in dubious cases especiallj 
when It IS neces 5 ar> to avoid an operation if 
possible, e g , m small children or in ver> old 
persons, it is ver> valuable for the operator 
to be able to confirm his diagnosis before 
the operation by means of roentgen examina- 
tion or to exclude pentomtis on the strength 
of negative roentgenographic findings The 
last consideration is a point of the utmost 
importance It often happens that laparot- 
omy IS done because the possibihtj of pen- 
tomtis cannot be excluded solely on the 
strength of the clinical findings, but opera- 
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tions fail to disclose peritonitis Clinical 
sjmptoms resembling those of peritonitis ma> 
arise from man> causes beginning pleural 
affection, cardiac insufTicicnc), or an irrita 
tion of the pentoneum from the rctropcri 
toneal organs, etc An eaplorator> laparot- 
omj ma> greatl> complicate the prognosis 
m these cases B\ the more extensisc use of 
roentgen examination it will, of course, be pos 
sible to make definite the diagnosis in more 
cases of peritonitis, and this will mean that 
the number of cases on which laparotom> is 
done on an uncertain diagnosis and at opera 
tion proacd to be negative for peritonitis will 
considerably decrease Thus at the University 
Hospital of Upsala we have already profited 
by using the roentgen examination for thanks 
to negative roentgcnographic findings in 
several cases with regard to pcnlonilis no 
operation was done 

It is my opinion that the ust of rotnigtn 
ray in examining patients with acute ab 
dommal conditions will prove of the greatist 
importance in the near future m making 
diagnosis as to free and circumscribed acute 
peritonitis 

SUMSIARV 

In order to investigate the roentgenologic 
picture of acute peritonitis, a large number of 
peritoneal cases have been radiographed in the 
University Hospital of Upsala Changes 
quite characteristic of acute peritonitis were 


found Ihe author describes the technique 
used, mtcrprcls the roentgenograms, and 
tells of the most important causes of error in 
studying the pictures He reports some cases 
in which the radiological examination has 
given valuable information m the dtagno»b 
of acute diffuse or localized peritonitis The 
method has been of especial value in confirm 
mg doubtful climcai diagnoses in small 
children and as a means of discovenng post 
operative mlrapcntoncal abscesses In se\ 
cral cases such abscesses have been precisel) 
localcil much earlier through rotntgeno 
graphic study than would have been possible 
through clinical examination onlv 

Ibf present paper is InseJ on a lecture delivered at the 
meetinj; ol the SurRical Association of Sneden in Stock 
holm November igjS and at the Concressot the Surgical 
Vwciation of Oerman) m llcrlin \pnl igjg 
RI 1 LRl NCFS 

I Iaireu. H \cta Kadtol , 1926 vol v 

j Idem Ueber die KoentRcnsjmlome bei einem fall von 

inlra und retropenlonealer Intiuendung 
Radiol 1927 vol Mil 

3 Idem Abslracls of communications Second Internal 

Roentgenkongr Stockholm 1028 

4 Idem Rocnigenbefunde hci akuten I rkrankungen 

der Ilauchhoile I)er Lhir , 1030 , , 

5 Idem Om akuta buktall framfonllt ur rontgcnologisk 

synpunkt bvcnvka Lakarelidningen 193® , 

6 Ialrell, 11 , and Wfstfrrors, V 

Chir 1927 cxlvii 

7 Lcnsdcrq S , and L , 1 ! \cta chirurg Scand , igJ? 

vol Ixiv 
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T he object of this study is (i) to call 
attention to the existence of certain 
types of carcinomata ^\hlch may be 
readilj confused with the so called “lympho- 
sarcomata” of the cervical lymph nodes, and 
(2) to emphasize the need of a clinicopatho- 
logical analysis of a larger number of cases 
than call ordinarily be produced b> one insti- 
tution, thus the necessity for sending all avail- 
able materia! to the Lymphoid Tumor Regis- 
try, Army Medical Museum, Washington, 
D C 

No cases known to be still li\ing were in- 
cluded m the present series In order to secure 
uniformity a further restriction was made m 
that each case must have had a definite histo- 
logical diagnosis from the department of pa- 
thology of theMemonal Hospital Pathologists 
vary in their ability and criteria Therefore, 
outside diagnoses ha\e not been accepted 
This narrow, arbitrary selection of material 
seems justified because of the difficulties m 
diagnosis which every pathologist (no matter 
who he is) apparently encounters in the 
lymphoid group of tumors Indeed, it may be 
exceedingly hard to differentiate an inflamma- 
tory process from a neoplastic one Typical 
features may be readily detected, but atypical 
tissue responses may “plague the soul” of the 
most competent microscopist, and oftentimes 
he may not be able to render a dear cut deci- 
sion Consequently, the author hopes that he 
will not be misunderstood when he casts aside 
diagnoses which he has had no opportunity of 
checking or which ha\e been made by per- 
sons With whose qualifications he is unac- 
quainted Only 50 cases were found which 
met these requirements After a careful re- 
study of the histological structure of these 50 
cases the following tentative classification was 
empIo> ed 

No classification of lymphoid tumors is 
wholly satisfactor> Until the etiologj' is dis- 
covered, the histogenetic one employed by 
Ewing (4) IS the most logical On account of 
the disappointing state of affairs everybodj 


interested in this group of neoplasms should 
send specimens and data to the Lymphoid 
Tumor Registry, Army Medical Museum, 
Washington, D C , so that ultimately a large 
collection will be available for study This 
will stimulate interest and may somewhat 
relieve the chaos of today, even though future 
experimental studies should happily produce 
an etiological classification 

In the past the supposed futility of subdmd- 
mg the lymphoid tumors was evidently recog- 
nized b> Mallory He employed the term 
bmphoblastoma, to include lymphocytoma, 
lymphoma, lymphosarcoma, pseudoleukamia, 
lymphatic leukiemia, and Hodgkin’s disease 
Hedefined alymphoblastoma as being “a tumor 
of mesenchymal origin of which the cells tend 
to differentiate into lymphocytes, that is, into 
cells of the lymphocyte senes ” This general 
point of view may have been perfectly justi- 
fied and may continue to be so until the accu- 
racy and value of subdivision is established 
This ma> be hoped for by the application of 
ideas gamed in the analysis of a small senes 
only if such conceptions can furnish dues for 
the study of large amounts of material with 
the acrompanying data For this latter we 
need a tumor registry 

The senes upon which this study is based 
does not contain a sufficient number of cases 
to be of great statistical importance The 
chssificaitoii employed ts not recommended for 
lymphoid tumors It merely affords a conven- 
ient way to study a group of tumors that have 
been classified m the hospital files as lympho- 
sarcoma of the neck 

A few explanations will be given concerning 
the grouping used in this stud> The reticu- 
lum and the lymphocytic cell of the lymph 
gland may conceivably give nse to a separate 
neoplastic process In some cases this distinc- 
tion seems well preserved and readilj de- 
tected In others one may apparently be con- 
fronted with both tjpes of cells participating 
in the new-growth Even though Hodgkin’s 
disease is improbable, one may occasionally 


’ From the Department of Pathology of Cornell Uiuversity Medical College and the Memorial Hospital New York 
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TABLE I — CLASSmCATlON 


Lymphosarcoma 
Reticulum cell type 
LsTnphocyte cell type 
Atypical cell type 
Lymphogranuloma 
Chrome non spcafic 
Probable Hodgkin’s 
Carcinoma 
Transitional cell 
Lympho epithelioma 
Unclassified 

Slides not available for restudy 


Cases Petcentage 
33 66 

21 42 

9 4 

10 20 

5 JO 

4 8 

1 2 

5 10 

a 4 

3 6 

7 14 


Total 


50 100 


see large multinucleated cells When one has 
these admixtures, there is added an “atyp- 
ical” feature to what is othentise a straight- 
forward case of lymphosarcoma Also, inflam- 
matory reactions of \anous types and degrees 
may force one to attach the label of “atyp- 
ical ” 

The true neoplasms (arising from easily 
identified parent cells and uncomplicated by 
extraneous elements) present an easier his- 
tological diagnostic problem than do those 
processes which exhibit some of the features of 
chronic inflammation In this latter group 


Fig 1 Lympho epithelioma Large well defined groups 
of cells present an epithelioid arrangement Lying within 
the dense fibrous stroma are other cells of the same char 
acter but which arc more loosely disposed and which carry 
a sparse admixture of lymphocytes 
rig 2 Transitional cell epidermoid carcinoma The 
nuclei are dark Syncytial masses are absent There are 
no accompanying lymphocytes The cells are not densely 
packed The vessels m the upper and lower part of the 
figure contain coagulated blood and not tumor cells 
Fig 3 Reticulum cell lymphosarcoma Most of the 
cells resemble the reticulum cells seen in lymph nodes 
They vary in shape and size but are suffiaently typical to 
warrant the diagnosis Lymphocytes are infrequent and do 
not appear to be partiapatmg in the tumor process 
Fig 4 Lymphocy tic cell lymphosarcoma These cells 
cannot be differentiated histologically from lymphocytes 
The morphology combined with the features of unre- 
strained growth give the diagnosis 

I ig S Chronic lymphogranuloma In addition to cells 
of neoplastic character, Acre are lymphocytes, plasma 
cells, large endothelial leucocytes, somewhat amorphous 
connective tissue, and a few polymorphonuclear neutro 
philic leucocytes 

Fig 6 Atypical lymphosarcoma There is dense, abun 
dant fibrous tissue, suggesting mv asion of extraneous tissue 
rather than a supporting stroma The tumor cells be 
within this and m some places line large tissue ^ces 
They are often of giant size and possess several nuclei 
There is no clue as to their origin Lymphocy tes are few 
There are no definite polymorphonuclear leucocytes One 
is unable to classify this process 


belong the malignant lymphogranulomata 
These have the power of unrestrained growth 
assoaated with the picture of chronic inflam- 
mation Perhaps the best known of these is 
Hodgkin's disease Even this interesting form 
(which has long been suspected of being some 
atypical reaction to tuberculosis) is often very 
difficult to diagnose Most other malignant 
Ij mphogranulomata have evaded all efforts to 
subdivide them satisfactorily on a histological 
basis 

In this study the term “lymphogranuloma ” 
IS used to designate tumors which may present 
any, or all, of the following features fibrosis, 
plasma cells, eosmophiles, and mononuclear 
cells of various types but which do not present 
the t3rp!cal picture of Hodgkin’s disease or of 
“lymphosarcoma ” Four of these were found 
Another was sufficiently typical of Hodgkin's 
disease to place it m a separate group 

C4RCINOMA SIMULATING LYMTHOID TUMORS 

In 1921, Schmmeke, also Regaud, Reverchon 
and Coutard, drew attention to malignant tu- 
mors occurring in the nasopharynx, region of 
the tonsil, and the base of the tongue, in which 
the histology suggested that of an anaplastic 
caranoma associated with an abundance of 
lymphocytes The term “l>mpho-epitheli- 
oma” was applied In 1922, New described a 
syndrome in which 51 of 79 cases of malignant 
tumors of the nasopharynx presented cervical 
lymphadenomegaly as the first clinical evi- 
dence of the disease In 18 of the 51 patients 
the discovery of the primary nasopharyngeal 
tumor was not made until after the operation 
upon the lymph nodes of the neck In this 
group of 79 cases there were 34 carcinomata, 
33 lymphosarcomata, 7 in which the ty pe was 
undetermined, and 5 had no histological exam- 
ination In 1925, and again in 1927, Quick and 
Cutler produced evidence to show that about 
10 per cent of the intra oral carcinomata are 
verj radiosensitive and that often the first 
manifestation of the disease is the enlarge- 
ment of the cervical l^mph nodes Their sec- 
tions appeared to be those coming from very 
anaplastic epidermoid carcinomata, and the 
association of lymphocytes was slight or ab- 
sent These last authors called attention to 
the likelihood of distant internal metastases, 
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whereas in squamous caranoma arising from 
the same sites it is unusual to find visceral 
deposits Jo\^n reported the occurrence of 
distant metastases to the bones and internal 
viscera In 1929, Ewing reviewed the subject 
of lympho epithelioma, and concluded that 
the “exact scope is not yet clear ” He stated 
that the diagnosis must be made on structure 
rather than on clinical data His study of a 
group C200 cases') of tumors of the base of 
the tongue and the tonsil rc\ealed that 72 ptr 
cent were squamous carcinomi, 12 per cent 
were of the transitional cell type of epider 
mold carcinoma, 9 per cent were lympho 
sarcomata, 4 per cent were lympho cpithch 
omata, and ^ per cent could not be classified 
In a collection of nasopharyngeal neoplasms 
fioo cases), the same author found that 
squamous carcinoma accounted for 30 ptr 
cent, 37 per cent were transitional cell cpidcr 
mold carcinomata, 15 per cent were lympho 
sarcomata, ii per cent were lympho cpithcli 
omata, 3 per cent were malignant adenomata, 
and 4 per cent were adenoid cystic cpithch* 
omata In 192J Crowe and Baylor were of 
the opinion that it was sometimes impossible 
to differentiate histologically between sarcoma 
and carcinoma and that a sufiiaent accumula 
tion of clinical data was aaluablc They listed 
16 cases as carcinomata, 26 as sarcomata, 5 as 
angiosarcomata, 3 as myxosarcomata, ro as 
lymphosarcomata, and 8 as angiomata This 
would make a total of 68 cases and gne ap 
proximately 23 per cent for carcinomata and 
14 per cent for lymphosarcomata If oncelimi 
nates the 8 cases of angiomata, leaving only 
malignant tumors, one arrives at about 27 per 
cent for carcinomata and 16 per cent for the 
lymphosarcomata One may compare these 
figures with Ewing’s 48 per cent for cpidcr 
mold carcinomata and 15 per cent for lympho 
sarcomata, also, with New’s about 42 per cent 
for carcinomata of all types and about 44 per 
cent for lymphosarcomata In 1929, Cutler 
made a careful study and drew the conclu 
sion that although transitional cell epidermoid 
carcinomata and lympho epitheliomata were 
separate histological entities, they might not 
be so differentiated clinically He also stated 
that in some cases these epithelial tumors 
might be confused with lymphosarcomata, 


both histologically and clinically The lymph 
Old tumors exhibited a shorter course, gave 
earlier constitutional symptoms, and more 
often produced bilateral cervical lympho 
adenomegaly especially in the first stage of the 
disease He believed that the treatment is the 
same for ly mphosarcomata as for carcinomata 
of a radiosensitive type From this he rea 
soned that the separation from a practical 
standpoint is not very important 

The articles already referred to are cited in 
order to substantiate the claim that there are 
several varieties of malignant neoplasms which 
exhibit themselves mainly m the ccrvacal lymph 
nodes and that within these there is a well rec 
ogmztd group of caranomati which may be 
readily confused both histologically and clim 
cally, with certain types of lymphoid tumors 
A rcstudy of the data and material now avail 
able m hospital files may reveal, as it has in 
this study, that carcinomata constitute an ap 
prcaablc percentage of the cases filed under 
"lymphoid tumors " 

The 7 cases listed under the heading of 
"unclassified" arc those m which a biop»y 
was taken outside of the General Memorial 
Hospital but which unfortunately had to be 
returned to the sender Thus the diagnosis 
was confirmed, but the slides are not now 
available for rcstudy All attempts to secure 
them have failed Prom Table I, one may 
assume that these 7 cases might contain tu 
mors of a different histological structure even 
though they have been passed as lympho 
sarcomata Some might ev cn be carcinomata 

With these explanations in mind and with 
the restatement that the present liriler ts not 
presenting a tiinior ctasstficalion but is attempt 
mg to separate certain histological types dis 
covered wathm the hospital files as lympho 
sarcoma of the neck, the reader’s attention is 
invited to Table I This reveals that the 
lymphosarcomata constitute 66 per cent, the 
lymphogranulomata, :o per cent, the car 
anomata, 10 per cent, and the unclassified 
(because of no slides available for rcstudy), U 
per cent Within the lymphosarcomata the 
reticulum cell type accounts for 42 per cent, 
the lymphocyte cell type, 4 per cent, and the 
atyrpical cell typo, 20 per cent As an interest 
mg coincidence the carcinomata form 10 per 
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TABLE ir — AVERAGE AGE ON ADMISSION TO THE TABLE IV — SEX — PERCENTAGE 


HOSPITAL 


Reticulum cell lymphosarcoma 
Atypical cell lymphosarcoma 
Chronic lymphogranuloma 

Average 


44 

38 

S3 

45 


Reticulum cell lymphosarcoma 
Atypical cell lymphosarcoma 
Chronic lymphogranuloma 


Miles Females 
57 43 

60 40 

loo 


Average percentage 


39 61 


TABLE V — SIDE OF NECL IN WHICH THERE 


TABLE III — ^AGE By DECADES — PERCENT \GE 


■WERE NODES — PERCENTAGE 

. Lot 

Right Left Both stated 


Reticulum cell lymphosarcoma 

14 14 14 14 20 24 

Reticulum cell lymphosarcoma 




Atypical cell lymphosarcoma 

10 30 10 20 30 

Atypical cell bmphosarcoma 

20 

20 


Chronic lymphogranuloma 

SO 25 2S 

Chronic lymphogranuloma 

2S 


75 

Average percentage 

8 IS 8 28 25 16 

Average percentage 

20 

II 

S8 II 


cent of the entire group This is the figure 
that Quick and Cutler ga\e as to the reHtive 
frequency of transitional cell epidermoid 
carcinoma among mtra-oral carcinomata as a 
whole One notes, too, that in New 's analysis 
of malignant tumors of the nasopharynx ii 
per cent -were of an undetermined type The 
one case of probable Hodgkin’s disease had 
metastases to the spinal column as shown 
roentgenologicallj and clinicall> 

CLINICOPATHOLOGICAL ANALYSIS 

Although It is realized that the cases are loo 
few in number to assume an> statistical im- 
portance, it IS hoped that a few interesting 
points may be ehated But among the 
lymphoid tumors onl> the reticulum cell type, 
the atypical cell type, and the chronic granu- 
lomata compnse a sufficient number to justif> 
such an attempt The carcinomata maj be 
best studied in the references mentioned 

In a recent paper Elkin has reported his 
study on 41 primary neoplasms of the Ijmph 
nodes He considered 15 of these to be 
lymphosarcomata and gave the average 
age of his patients as 33 jears The average 
age of Cutler's senes of 9 epidermoid car- 
cinoma cases w as about 5 r years In Table II, 
the average is 45 jears The reticulum cell 
group lies between the 2 other groups, having 
44 > ears for its a\ erage 

The lymphogranulomata occurred in this 
senes at a distinctly later age than did the 
lymphosarcomata 

No granulomata occurred in males In the 
sarcomata the females were in the minonty 


TABLE VI — EXTERNAL SITES — IN RELATION 
TO THE NECR — PERCENTAGE 



Above Below 

Leek 

^and' 

Reticulum cell lymphosarcoma 

38 

10 


33 

Atypical cell lymphosarcoma 

20 

20 

60 

Chrome lymphogranuloma 

Average percentage 

25 

28 

10 

6 

75 

56 


In the granulomata the left side alone w as 
not mvohed In all three types bilateral 
involvement was the rule It would seem that 
the involvement of both sides of the neck is 
more frequent in the lymphoid tumors than in 
the transitional cell epidermoid caranomata, 
although It IS well known that it may occur in 
the latter 

The term ** external sites” in Table VI is 
employed in the sense of including all super- 
fiaal regions and m addition the mouth, nose, 
and pharynx The term does not include the 
internal 'viscera It is to be remembered that 
all cases m this senes had invoKement of the 
cervical lymph nodes 

None of the granulomata were found to be 
confined to the neck alone Seventy-fiv'e per 
cent of them had lesions both below and abov e 
the neck Likewise the atypical lympho- 
sarcomata w ere nev er found in the neck alone, 
and the majonty were both below and above 
the neck If one compares the findings in 
Table VI wath the duration of synuptoms 
(Table VII), one is struck with the fact that 
the duration of life vanes directly with the 
amount of external involvement This sug- 
gests that the amount of external m\ oh ement 
vanes directly with the amount of mtemal 
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T\BLE VII — DURATION OF SVIIPTOMS IV RE- 
LATION TO MEMORIAL IIOSPIT VL ADMISSION 
MonthtMonihi ToU] 
b«l r« kfirr montlis 

Reticulam cell lymphosarcoma 8 13 ji 

Atypical cel! lymphosarcoma 8 S 16 

Chronic lymphogranuloma 4 7 it 

A\ erage 7 9 16 

TABLE Mir — GENERAL CONDITION UPON HOS- 
PITAL ADMISSION — PERCENT \GE 

Nor 

Poor Fatt Gooi) tiatrj 

Reticulum ceD lymphosarcoma 34 10 66 

Atypical cell lymphosarcoma 30 la 50 10 

Chronic lymphogranuloma 100 

Average S» 7 39 3 

\ isceral m\ oK emcnt This can be determinctl 
only by a large autops> series Mmol and 
Isaacs ( 8 ) state that “ data at hand suggest that 
if abnormal sized nodes are searched for they 
Mill be found in cases uith mphoblastoma, 
particularlj involving internal structures 
more often than is suggested b> the figures 
given ” This statement coming from a person 
of iVImot’s wide erponence must be significant 
It IS hoped that the analysis of a tremendous 
senes of carefull> recorded cases, as one mi> 
expect eventually to find in the Ljmphoid 
Tumor Registr>, Mill give us the correct 
prognostic value of external involvement 
The tumor bearing sites the nccK Mere 
the breasts, axillaiy nodes, inguinal nodes, 
buttock, lower limbs, etc Abcr’c the neck the 
scalp was frequentlj the seat of the neoplastic 
process, but it Mas striking how often the 
phatynx seemed to be the pnmary focus 
In none of Cutler’s cases is there mention of 
superficial lesions other than in the neck 
Apparently his cases m ith carcinomamctastat- 
ic in the cervical lymph nodes had involve 
merit of the internal viscera without further 
manifestation upon the superficial areas of the 
body Perhaps this can be employed as a 
point m differential diagnosis betMcen certain 
epithelial and I>mphoid tumors when th^ 
present themselves as a 1 > mphadenomegaly 
The study of tntcrml sties must be left for 
an autopsy or exploratory series and will not 
be undertaken at the present time 
Apparently the total duration of symptoms 
IS related to the type of disease rather than to 


TABLE 1\ — TREVTJIENTS BEFORE COMING TO 
THE IIOSPIT \L* 

L«»1 Uhi 

ipplio nt« mmt 
Surgrry \ tty Ridium lions vi let f,,,, 

Reticulum cell 

lymphosarcoma 3 1 1 16 

Atyaiicai cell 

lymphosarcoma 31 i i 4 

Chronic lympho 

granuloma i i i i 

Aserage 7 3 J J i 21 

Not on* pcrcrnloice bi it 

the method of treatment, for (see Tables I\ 
and X) the therapy applied in the various 
cases was along the same general lines All 
the patients died 

By companng Tabic VIII with Tabic 
VII one may infer that the general condition 
of the patient, vs hen he presented himself at 
the hospi tal , vs as mv crscly proportional to the 
duration of the symptoms In the granu 
lomata the general condition Mas poor in 100 
per cent of the patients, and yet the duration 
of symptoms before coming to the hospital was 
one half of that m the s other groups It mat 
Mcll be that the more ravaging the disease the 
earlier is medical advice sought and the more 
likely is the physician led to send the sufferer 
into the hospital 

Jable IX illustrates the variety and num 
ber of treatments that the patients had before 
coming to the hospital This is not on a 
percentage basis, for it is to be remembered 
that perhaps one patient might have several 
sorts of therapy and another might ha\ e onh 
one Sixteen of the iMcnty-onc reticulum cell 
cases had no treatment Ihis holds true m 4 
of the ro atyTiical cell and in i out 0/ 4 ol the 
granuloma patients Thus most of the cases 
were subjected to no therapy Mhatsoever 

After admission to the hospital, radium was 
themost frequen tly employee) agent and X ra\ 
came second Surgery, except to procure 
biopsies, was not resorted to Slany of the 
X-ray treatments were administered with the 
low voltage machine before the advent of the 
high voltage apparatus As a rule the radium 
Mas applied m large doses from a distance In 
three instances Coley s toxins m ere resorted ^ 

In the great majority of cases the size of the 
tumors was markedly reduced By compar 
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TABLE -V — TRE VTiTENTS AFTER COillNG TO THE 
HOSPITAL* 


Reticulum cell lymphosarcoma 
Atypical cell lymphosarcoma 
Chrome liTuphogranuloma 


RAdjum 

16 

6 

i 


Cilcvs 

3 3 

8 

3 


A\erage 2^ 16 3 

Not on percentage basts 


mg Table XI 'unth Tables \ II and XII, one 
finds that the more malignant the process the 
better as the initial response Pursuing this 
thought further one might assume that in a 
guen case the amount of regression of the 
masses vanes inversely ^\ith the length of life 
remaining to the sick person In other words, 
maj one not say that the better the response 
to radiation the poorer is the prognosis so far 
as duration of life is concerned^ There is no 
doubt but that the patients ^ere made more 
comfortable for a time, and from the stand- 
point of s>mptoraatic palliation one is im- 
pressed with the beneficial effects This 
comcideb with the observations made b> 
Mmot and Isaacs (8) 

One ma> safel> assume that the mortality 
was 100 per cent in each group Ever>body 
that was lost track of was m very poor 
condition when last seen This statement is 
further supported b> the fact that m the 
current files for lymphosarcoma of the neck m 
the Memorial Hospital there is no living 
patient of more than 3 year’s standing m 
which the diagnosis w as made or confirmed by 
its own department of pathoIog> This ex- 
cludes those cases diagnosed in other mstitu- 
tions unless the section was later seen b> the 
pathologist of the Jlemonal Hospital and 
adequately confirmed Of course, in any large 
senes one may find cases hving for more than 
3 years after the begmmng of symptoms, but 
as Minot has so well expressed it, we do not 
know but that those are the cases which 
nature intended to hve a long time It would 
seem that our treatments have no proved 
effect on the duration of life Cases extending 
beyond the 3 year penod must be rare if 
the diagnosis has been confirmed by a com- 
petent and conser\ati\e pathologist 

All cases in this senes bad biopsies In 7 of 
the 21 cases of reticulum cell lymphosarcoma. 


TABLE XI — SUBSEQUENT COURSE — 
PERCENTAGE 

No 

resres- Not 
Regres-ion «on stated 

Reticulum cell bTnphosarcoma 71 5 24 

Atypical cell lymphosarcoma 90 lo 

ChtxiRic lymphogranuloma 100 


A^ erage percentage 

87 2 

II 

TABLE NJI — SPINAL RESULTS- 

—PERCENTAGE 

Lost 


Pead 

track of 

RcUcuIum cell lymphosarcoma 

81 

10 

Atypical cell l>Tnphosarcoma 

So 


Chrome lymphogranulonu 

100 


Average percentage 

87 

13 


the patients were subjected to biopsies before 
coming to the Memonal Hospitd In 2 of 
these there w ere inasions mto the phaiyrngeal 
mass One of these lived only 6 months and 
the other 8 months from onset of symptoms 
This is much lower than the average (21 
months) for the reticulum cell group But if 
one computes the av erage of the 7 cases w hich 
had biopsies before coming to the hospital, 
including the 2 with incisions mto the mass, 
the average duration of life is found to be 24 
months Although incisions into lymphoid 
tumors may be unjustifiable and dangerous, it 
does not seem that one is justified m con- 
demning properly taken biopsies without 
adequate supporting data Biopsies taken 
early in the disease as compared with those 
secured at a later stage seem to have no 
deleterious influence 

A few interesting features will be noted 
Two women had defanite mvoKement of the 
breasts They lived a very short tim e One 
patient had repeated operations ov er a penod 
of 10 years in order to remove recurrent 
“tumors” m the oral pharynx Finally she 
had definite, but atyTiical, lymphosarcoma at 
the base of the tongue One case presented a 
nodular liv er and jaundice Splenomegaly was 
observed in one individual 

SUMHARA 

A tentative classification has been adopted 
but only m order to make the present study 
In general it conforms to that of Ewing’s, 1 e , 
w here possible, being based on histogenesis In 
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the past decade there has accumulated suf- 
ficient e\idence to arrant the statement that 
certain carcinomata metastatic to the ccmcal 
Ijmph nodes may simulate lymphoid tumors 
both histologicall> and climcall) Of these 
there st em to be Uao groups as far as structure 
goes One has been designated “lympho 
epitheliomata” by the French school, and the 
other has been called “transitional cell 
epidermoid carcinomata” by some American 
wnters Ordinarily the former carries xvilh it 
a generous admexture of lymphocy tes, and the 
epithelial cells (often in syncy tial masses) arc 
larger and paler than in the latter group 
Both are radiosensitive, have a very small 
primary tumor (m the nose, pharynx, or 
mouth), metastasize to tlie cervical lymph 
glands (that being ordinarily the first c\ idence 
of disease) and thence to the bones and inter 
nal parts of the body The reason for calling 
attention to these carcinomata is because m 
the present study they have been found to 
constitute lo per cent of the cases filed as 
“lymphosarcoma” of the neck 
The difficult problems presented m the 
histological diagnosis of lymphoid tumors have 
been partly pointed out The solvability pre- 
sents more obstacles m the so called lympho 
granulomata than m the ly mphosarcomata 
The former hav e a more complicated structure 
because thev may appear to be chronic in 
flammatory reactions and y ct present features 
of autonomous grow th 
The author believes that the present chaos 
existing m the group of lymphoid tumors can 
best be reliev cd by a general patronage of the 
Lymphoid Tumor Registry, Army Medical 
hluseum, Washington, D C 
A chnicopathological a^aly^3s is made on a 
small, restricted group of tumors in the hope 
of demonstrating subgroups It remains to be 
seen whether these vv ill hold on a large number 
of lymphoid tumors appearing in v arious parts 
of the body On account of the relative fre 
quency in the present senes, the reticulum cell 
lymphosarcoma, the atypical cell lympho 
sarcoma, and the chronic lymphogranuloma 
have been selected for the analysis (for their 
description see explanation of Table I) 

The granulomata occurred m older people, 
were in women, and presented bilateral in- 


volvement of the lymph nodes of the neck m 
75 per cent of the cases DifTercnces were also 
noted between the other two groups 
In the various classes of tumors the more 
extensiv c the external m\ olv ement the shorter 
was the duration of life Probably this is 
because the external involvement vanes 
directly with the internal involvement, and 
this point should be determined m a Urge 
autopsy series At any rale, the amount of 
external involvement is easily ascertained and 
seems to hav c a certain prognostic value As a 
differential point between caranomata (see 
above) and the lymphoid tumors, evidence of 
the disease in superfiaal parts of the body, 
other than the neck, would be m favor of the 
lymphoid neoplasm, and it appears that 
bilateral involvement of the cervical lymph 
nodes is less common in the carcinomata 
Judging from the available literature, the 
carcinomata lend to metastasize internally 
without further external manifestations 
A study of the lymphoid tumors indicates 
that the progress of the disease is related to 
the tyTK! of cell rather than to the type of 
treatment instituted The reticulum cell, the 
atyTiical cell, and the granuloma taken as 
separate groups show ar, i6, and n months, 
respectively, as an average total duration of 
life from the onset of symptoms Most of the 
patients had no treatment before coming to 
the hospital other than the taking of biopsies 
and the desultory giving of radiation After 
hospital admission biopsies were taken on all 
cases m which sections had not been secured 
outside of the hospital or where these were not 
available for confirmation Otherwise surgery 
was not resorted to Radiation was instituted 
mall the Iherapcuticrcgimcns Largedosesof 
radium applied from a distance was employed 
more frequently than the X ray 

In addition to the differences enumerated, 
the reticulum cell lymphosarcoma in com 
parison with the chronic lymphogranuloma 
showed less external involvement, better 
general condition upon admission, and less 
regression m the size of the tumors treated 
Between the extreme limits of these two 
groups lay the atypical lymphosarcoma As a 
general Uiing the more malignant the cell 
type, better was the initial tumor response to 
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the radiation, and bhorter was the duration of 
life This leads one to assume that the more 
prompt and the greater the reduction of the 
radiated tumor the less time will the pitient 
liv e As has been emphasized by Mmot and 
Isaacs, It IS very doubtful if the treatment of 
lymphoid tumors does more than to make the 
patients more comfortable during the time 
that they live 

In all cases followed to the end (Table 
XII), there was a probable mortality of 100 
per cent In the few that were finally lost 
track of, the general condition of the patients 
leaves no doubt that they shortly thereafter 
succumbed to the disease Furthermore, in 
the current files of the Memorial Hospital (at 
the time this data was collected) there could 
be found no undoubted case (this means an 
adequately confirmed histological diagnosis m 
the hospital’s own department of pathology) 
of more than 3 years’ standing This is a 
gloomj outlook but seems warranted at the 
present time However, one must recognize 
that there is the occasional case which may 
li\e longer, but this is probably due to the 
natural history of the maladj in that particu 
lar individual rather than to the institution of 
treatment 

In the reticulum cell lymphosarcoma group, 
the average total duration of life in 7 patients 
having biopsies before coming to the hospital 
was slightly more than in the 14 remaining 
who were subjected to the same process after 
coming to the hospital In addition to this 
meager bit of evidence, one could ne\ er deduce 
from any of the records studied in the entire 
senes that the taking of biopsy speeded the 
progress of the disease 

As a matter of record a few interesting 
features ha\ e been set dow n 

CONCLUSIONS 

1 In cervical lymphadenomegaly one finds 
a small number of carcinomata w hich clinically 
and histologically closely mimic the ly mphoid 
tumors As a dimcal differential point the 
amount of external in\ol\ement, especially m 
superfiaal areas other than the neck, seems of 
value in the present senes 

2 A clmicopathological analy sis of 35 cases 
of so-called lymphosarcoma of the neck re- 


veals a group difference in the total duration 
of disease life, the general condition of the 
patient, the response of the tumor to radiation, 
the amount of external involvement, and 
perhaps the age of the patient But in each 
group the mortality was eventually 100 per 
cent 

3 Histologically one may prognosticate 
the total duration of illness from the cell ty pes 
Clinically one may evaluate the length of life 
from the age of the patient, the amount of 
external involvement, and the general con- 
dition of the individual 

4 Histological and clinical data may be 
correlated The rate of the disease progression 
depends upon these factors rather than upon 
the type or amount of radiation treatment 
In fact the better the initial response of the 
tumor the shorter the duration of life 

5 The histological structure of the lympho- 
granulomata is more complex and harder to 
elucidate than that of the lymphosarcomata 

6 Biopsy taking early in the disease as 
compared with that at a later date is not 
believed to shorten the patient’s life 

7 On account of the present chaos it is 
suggested that the Lymphoid Tumor Registry, 
Army Medical Museum, Washington, D C , 
be given generous support 

The author wishes to thank the authorities of the 
Memorial Hospital for permission to study and utilize the 
data upon which this article is based 
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THH ErrECT or treatment in cases or carcinoma 

A StUD\ of AlTrR.\TIQN OF M\UC\\SC\ IN MlT\ST\TlcGllOt\'TlIS Afti rRf«o\ vlor Irr.\dution 
or Pwiim Growths* 

RAII'H G MIILS MD. 1 ond do Lac, W iscossis 
AllURTC llkODPRS MD Rochcstfr. Minnesota 

Tlic \Uja Clinic 

\M> 

HAROLD D CWIOR M 1 > , ItLLrrTON, Intiiana 


T he chief application of the s\sttm of 
grading eases of carcinoma has been to 
determine the degree of mahgnanc> and 
to estimate the contingent prognosis for cur 
ability and life cxpcctanc> The discussion it 
has pro\oked has had the desired effect of 
focusing attention on the possible significance 
of cellular difTcrcntiation and of causing 
means for its determination to be dc\eloped 
In certain instances, esen within the penod 
of this study, the criteria ha\c been altered 
to some degree, and emphasis has come to be 
placed on characteristics not before sufTicicnt 
ly appreciated This is all in the line of prog 
rcss, and further elaboration and wider appli- 
cation are to be welcomed 
It occurred to us to apply this method in 
the analysis of some of the factors inxoKed 
in surgical procedures It was thought that 
possibly we had found a method by which to 
e\ aluate the effect that these procedures seem 
to ha\e on malignant growths 
The data on w hich this study is based A\cre 
derived from the protocols m the Section on 
Pathologic Anatomy of 1 he May o Dime, and 
the slides on file there The period co\ered 
included the years 1926 to 1928, inclusue 
Only cases w ere considered in which metasta 
SIS was found, and sections to illustrate them 
were obtained A slide from the primary 
tumor, taken either at necropsy, from an op 
erative specimen or from a specimen obtained 


for biopsy , w as essential as a basis of compan 
son with the mhous metastatic growths 

lor con\cnicnce the eases were classified 
into twelve groups according to the organs 
m which the primary tumors appeared (Table 
I), and covered a total of 22? eases These 
were exemplified by 1,623 slides, permitting 
examination of 49 specimens from the pnmarj 
tumor obtained for biopsy, of 222 speamens 
from pnmary tumors obtained at operation 
or necropsy , and of 661 specimens from met 
astatic growths obtained cither at operation 
or necropsy , a total of 932 situations This 
gi\ es an a\ crage of a little less than two slides 
for each situation 

METHOD OF STUDX 

The slides representing a given situation 
were clipped to a card w hicli bore the necropsy 
number, for uRntification purposes, and on 
which was indicated the site of the primary 
tumor and the origin of the material shown 
m the slides 1 he c irds w ere submitted for 
grading, one situation at a time, to one of us 
(Broders) with v\hom, for a time, was another 
(Caylor) as collaborator Opportunity was 
not afforded at any time for companson 01 
one situation w ith another from the same case 
Diagnosis and grading were, therefore, con 
ducted on a purely objective basis The num 
ber of eases w as so great and the chance ol 
remembering a given case so slight that we 


rk donein the Sections on Palholojic AnatamyinJ Sorgtiiralhology The Mayo Clinic Rocheatcr Mionciota 
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TABLE I —SUMMARY OF THE ENTIRE SERIES AND OF THE RESULTS OF GRADING THROUGH 
THE SECOND SURVEY 


Situations of 
pnmuy tumors 

Cases 

Slides 

1 studied 

Grades unifonn on first 
esanuoation cases 

Grades uniform on second 
examination cases 

Grade 

Grade 

Grade 

Grade 

4 

Total ; 

Grade 

Grade 

Grade 

3 

Grade 

4 

Total 

Rectum 

26 

12S 


3 

3 

I 

7 

2 : 

4 

S 

4 

IS 

Colon 


S2I 


6 

6 

5 

17 


9 

4 

t 

IS 

Stomach 

49 

JJO 



3 

22 

25 


2 

4 

0 

IS 

(Esophagus 

8 

47 


I 


4 

5 



1 


I 

Lung 

12 

ISS 




S 

5 


I 

I 

a 

4 

Breast 

3 

83 




3 

3 




4 

4 

Uterus 

II 

0<5 


I 

I 

6 

8 



3 


■ 3 

Bladder 

10 

87 



I 

S 

6 


2 


I 

3 

Prostate gland 

8 

6a 



1 


t 



' 1 

1 2 

' 3 

Gall bladder 

*3 

rot 


2 

4 

• 

6 



2 

I 

3 

Pancreas 

14 

130 


I 


4 

S 


a 

2 

I 

S 

Sliscellaneous 

23 

(96 

I 

X 


3 

5 


3 

2 

6 

II 

Totals 

22s 

Idas 

* 

14 

.0 

S 9 

93 


23 

*5 

32 

82 


confidently assert that the examination rep- 
resented an unbiased diagnosis based on the 
sections presented In some instances, the 
small amount of tumor present, the effect of 
secondary changes m the tissues, and the state 
of preservation, made the grading veiy diffi- 
cult Hotve\er, in the tabulation of the re- 
sults, no allowance has been made for these 
difficulties 

While this study was being made a slight 
change took place in the criteria by -which to 
grade adenocarcinoma The chief point to 
note in this connection is the stress that is 
now placed on the characteristics of the cells, 
and the little, if any, stress that is placed on 
the mucoid material which man> of the cells 
elaborate This is the reason for manv of the 
changes in grading which, as will be seen, 
were made when re-e\amination of some of 
the slides •« as made 

In Table I ma> be seen the number of cases 
found m each of the twelve groups and the 
slides a\ailable in each Those in which all 
slides from the different situations of a given 
case w ere diagnosed as being of the same grade 
totaled 93 

After all slides from the different situations 
had been graded, those cases in which dis- 
crepancies occurred were again submitted for 


study, but this time all slides from the same 
case were submitted together 
Uniformity of grading of specimens from 
the different situations was not obtained on 
the first examination m 132 cases Those 
cases which were brought into uniformity by 
changes in the grade on the second examina- 
tion are analyzed in Table I In a total of 
82 cases, the gradings of 124 slides were thus 
changed, an a\erage of about one and a half 
alterations for each case It will be noticed 
that a large proportion of the tumors which 
were recognized consistently at the first ex- 
amination were graded 4 Many more, pro- 
portionately, of those which ultimately were 
graded 2 and 3 required alteration Many of 
the slides thus altered had been graded “high 
2 or low 3,” indicating that they were close 
to the borderline between tw o grades 
A total of 151 slides (from 132 cases) were 
altered m grade As has been pointed out, r 24 
of these slides concerned the cases m which 
grading w as thus made uniform In a total of 
50 cases grading still was not uniform after 
seoind survey, although in 27 slides m this 
group It was possible to make changes in grade 
It should be added, also, that some of these 
changes increased rather than decreased the 
differences between the grades assigned 




826 


SURGERY, GYNECOLOG\ AND OBSTETRICS 


TABLE II — SUMMARY OF CIIXNGES IN GRADE 
It^DE IN 151 SLIDES FROM I32 CVSES, IN- 
CLUDING THE 50 C\SZS IN IMIICII GRADING 
STILL MAS NOT UNIFORM AFTFR THE SEC- 
ONT) SURVEY 
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The nature of these changes, including those 
m the group of 50, is indicated m Table II 
An alteration from a lower to a higher grade 
was made in 90 instances, and from a higher 
to a lower gnde in 6r This dilTcrcnce in the 
figures suggests that, for one reason or another, 
the slides tended to indicate a loucr, rather 
than a higher, grade of malignancj 
There were cases of carcinoma in c\cr> 
organ except one of those listed, m which 
grading was not reduced to uniforniit> by 
the second sunej This exception'll group 
of carcinomata involved the uterus, which 
will be considered later 
In the second survey it was deemed ncces 
sary to alter the grading of speamens obtained 
for biopsy as well as of specimens of pnmaiy 
tumors obtained at operation or necrops> , in 
view of the study of each entire case ihe 
number of changes of this sort is shown in 
Table III The ratio of approximalclv one 
change in grade in seven diagnoses was mam 
tamed throughout the examinations of slides 
of specimens obtained from pnmarj tumors 


TABLE III — CHANCES IN GRADE M IDE IN THE 
SICOND SURVEV 



for biops>, from pnmar> tumors at operation 
or nccrops), or from metastatic growths at 
operation or nccropsj 

In Table II, it ma> be noted that almost 
all the changes inv oK e a shift from one grade 
to an adjacent one There art two exceptions 
to this statement, and both are found in the 
series of gastric carcinomata Ihe reason for 
the shift of two grades instead of one, as in 
all other instances, was sought b) a special 
study of the cases m question In one instance 
the matter hinged on the significance to be 
attached to the presence of mucoid material 
In the other, the few tumor cells had been 
crowded into a group of lymphatic vessels 
which gave to the cellular masses a false 
acinar appearance 

The group of 50 cases in which umformitj 
of grade was not secured by the two cxamina 
tions IS probably the most signilicant in the 
series It is conceivable that treatment may 
have exerted an influence m disturbing the 
uniformity of growth m the metastatic tu 
mors If irradiation, or removal of the 
primary growth, can retard the growth of 
caranomatous cells or can remov e a stimulus 
by which their grow th is accelerated, then full 
recognition of these facts should bi. given 
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The onJy criterion of such retardation or ac- 
celeration that can be evaluated in this study 
IS that which is manifest by alteration m 
histological structure Failure to detect such 
changes, as indicated b> morphological re- 
sponse, suggests that prolongation of life may 
be attributable to changes in the animal body 
rather than in the parasitic carcinomatous 
cells To this end, a study w as made to esti- 
mate the influence exerted by irradiation and 
b> removal of the primary growth to the 
extent that the data justify 
Some form of irradiation was used in 33 
cases of this senes, roentgen-rays only were 
used m 16 cases, radium only in 7, and both 
roentgen-ra> s and radium m 10 Details of 
treatment by irradiation were supplied by 
Desjardins and Bowing In the smaller senes 
of 50 cases in which persistent variations in 
the grade of the tumors was displa>ed, irra- 
diation had been applied in only two, they 
were both cases of adenocarcinoma of the 
kidney, and roentgen-rays only had been 
applied The number of cases in this senes 
of SO in which treatment was given seems to 
be disproportionately low (4 per cent) as 
compared with 14 per cent of the entire senes 
If irradiation inhibits the growth of metastasis 
of tumors, it apparently does not do so by 
altering the virulence of the cells to the extent 
of lowering the grade of malignancy But in 
the two cases just mentioned the virulence of 
the cells did seem to be altered The primary 
tumors were graded 2 One metastasized and 
was graded 3, and metastasis trom the other 
was graded 4 in all situations except one, in 
which it w as graded 2 
As has been recorded, instances m which 
variation m grade persisted after re-e\amina- 
tion were found in tumors of all the twelve 
groups of organs in which the primaiy growths 
occurred, except those of the uterus Of the 
whole senes of 225, ii patients had tumors of 
the uterus Nine of these had received some 
form of irradiation, some of them had been 
repeated!) treated In one case the cara- 
noma, w hich bad arisen in the cervix, had been 
completely destro)ed by this means How- 
ever, m the course of the treatment, the grade 
had been determined three times by biopsy 
of tissue from different but adjacent tissues 


At necropsy, performed 1 5 months after treat- 
ment w as instituted, carcinoma w as found in 
5 situations In this case all growths except 
one were graded 3 at the first examination, 
and this grading w as changed from 2 to 3 on 
restudy 

No alteration m the grade of any specimen 
obtained for biopsy or of any primary tumor 
of the uterus was made, and only five changes 
in 3 cases were made in all the metastatic 
growths The result was that eventuall) the 
1 1 cases presented complete uniformity in the 
grade of the specimens obtained for biopsy, 
of the primary tumors obtained at operation 
or necropsy, and of the metastatic growths 
obtained at operation or necropsy 

Variations in the degree of cellular differen- 
tiation, implying lack of uniformity m the 
grow'th of the tumor, have been noted These 
have been attributed to inhibitory effects of 
irradiation on the tumor cells, and have been 
so observed in series, for the most part de- 
rived successively from specimens of die same 
origin obtained for biopsy and at operation 
They have not been adequately controlled by 
observations on the behavior of tumors in 
other situations than the uterus Nor have 
they been compared with the metastatic 
growths of such tumors m other situations 

In the present senes of tumors of the uterus, 
the variation within a single slide has been 
surprisingly slight, and to this fact is due the 
uniformity m grade at the time of the first 
examination In specimens of some of the 
other organs the variation m grade in a single 
slide ranged from i to 4 A small region some- 
times contained masses of cells that, if con- 
sidered alone, would warrant a diagnosis of 
malignancy graded i, and near by, another 
portion sometimes would be graded 4, various 
intermediate stages also w'ere found This 
variation w as noted repeatedl) , and many of 
the alterations were made m those slides in 
which an attempt had been made to strike a 
general average, and to compromise on grade 
3 or grade z 

The evidence, then, so far as it goes, shows 
that irradiation can completely eradicate a 
primary growth when, like tumor of the cer- 
vix, It can be reached by these means How 
many patients can be cured by irradiation 
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must be demonstrated bj studies radicall> 
different from this The unusual uniformit> 
in grade of tumors of the uterus suggests that 
cells which remain \iable in spite of irradn 
tion ma> not be altered in their histological 
appearance Local % analions in cellular dit 
ferentiation maj indicate a type of inherent 
unrest but do not prove that irradiation cm 
modify the t> pe of grow th that takes place in 
metastasis Histologically the cells maintain 
to an unusual degree the characteristics man 
ifested m the primary grow Ih 

In 57 cases the pnmarv tumorwas removed, 
and in XI of these persistent variation from 
the grade of the primarj tumor was found in 
the grading of the metastatic growths Most 
of the primary growths in these 1 1 cases oc- 
curred m the groups of organs designated as 
the rectum, colon, stomach, breast, and mis- 


cellaneous viscera Onl> 5 of the 11 patients 
lived more than x month, the senes, therefore, 
IS too small to warrant further studj It was 
noted, however, that there v\as a tcndenc) 
for the metastatic growth to carrj a higher 
grade o! malignanc) than the primar) tumoi 
in most of the s cases in which the patients 
lived for the longer periods Ihe 6 remaining 
patients lived such a short time after opera 
tion that removal of the tumor could have 
had no appreciable influence on the metastatic 
growths 

When there is lack of uniformitj in the 
grading of a primar> tumor and of the meta 
static growth or growths that originate from 
it the first question raised is that of the evist 
cncc of multiple primar> malignant growths 
The scries of 50 cases in which uniformit) 01 
grade was not secured bj re c'camination, 
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therefore, ^\as restudied with this point m 
mmd F^ceptiondlly, one tumor ma> present 
such irregularities or variations in its growth 
as to 3ust3fy one grade in one situation and 
another grade in another situation Presum- 
abl> , how e\ er, there would be a general simi- 
lantj m the grow th in all situations, the chief, 
or perhaps the onlj , difference observed w’ould 
be m the extent of the differentiation of in- 
dividual ceils Usually, metastatic growths 
from a single source would not be composed 
of glandular cells in one portion and of squa- 
mous cells m another Yet it is known that 
this does occur, and it did occur in sexcral 
instances m metastatic caranomata derived 
from growths of the gall bladder and the 
bronchi However, thev were considered in 
the present study as having been denved from 
the same source 

In several instances, a primary adenoma, m 
which carcinomatous change had occuned, 
was found in the intestine, and this had given 
nse to perhaps one metastatic growth How- 
ever, there was a larger primary tumor else- 
where ‘Such a case was discarded because of 
the confusion which it was likely to cause 

In a few cases, a metastatic growth was 
encountered that differed matcnallv from the 
known pnmaty tumor and had suggestive re- 
semblance to carcinoma arising in '•uch an 
organ as the thyroid gland The protocol 
might indicate that the thyroid gland had 
been examined, but to rule out the possibility 
that the metastatic growth was denved from 
a carcinoma of the thyroid gland is at present 
impossible Mthough a <5peaal s> stem was in 
operation to reduce the possibility of mixing 
and misplacing slides nevertheless this pos- 
sibility must be taken into consideration and 
due allowance made for it 

The question arose several times as to the 
presence of two tumors of the same kind and 
similar grade To analj ze these fully would 
carry one too far afield Multiple tumors of 
different grades w ere studied only to determine 
that two tumors really existed, rather than to 
seek an explanation for difference m grade on 
the basis of variation in the growth of one 

It IS perhaps unnecessary to state that cases 
m which diagnosis of multiple tumors bad 
been made at necropsy' were excluded from 


this study It w as the assumption in all cases 
retained in the senes that a single pnmary 
tumor had giv en nse to the metastatic grow th 
that was encountered For one or more of 
these reasons, 18 cases were discarded from 
the so in which vanation in grade persisted 
on rc-exammation, leaving in the senes, a total 
of 32 cases in w'hich grading could not be 
made uniform (Table IV) 

The variations m grading withm a given 
case gtv es one certain distinct impressions In 
II of the 32 cases (Table IV) metastasis m 
regional lymph nodes w as not discov ered Of 
the remaining 21 cases, the grades of pnmarv 
tumors, as compared vath the grades of met- 
astatic tumors m the regional nodes, were the 
same m 9 cases, and w ere more or less malig- 
nant m about equal proportions of the re- 
maining 12 A step upward of one grade was 
noted in 5 cases and of two grades m 2 caves 
Ihert was also a step downward of one grade 
m 4 cases and of two grades m i case Jfe- 
tastasis m other than the r^ional nodes was 
not so common as to w arrant conclusions 

Metastasis was found m the lungs in 16 of 
the 32 cases The grading as compared with 
the primary tumor was the same in 5 cases, 
It was raised one grade m 2 cases, and two 
grades m 2 cases It w as decreased one grade 
in 5 cases, two grades in i case, and three 
grades m i case There seemed to be a tend- 
ency for some carcinomata to become a httic 
less malignant when they becamt implanted 
in the lungs 

Metastasis to the liver was found m 17 
cases In 7, the grading was the same in the 
liver as m the primary grow th In 4 casts it 
was one grade lower, and m 1 case two grades, 
it was elevated one grade in 5 cases There 
seemed, then, to be about the same number 
of cases m which an increase in evidence of 
malignancy took place as there w ere cases of 
evidence of decrease m malignancy 

The number of situations in w hich these 32 
tumors were studied vaned from two to eight 
The number of situations in which the grade 
of mahgnancv of the metastatic grow th v aned 
from that of the primary growth was in 21 
cases confined to a single slide Of slides m 
which the grade of malignancy was at vari- 
ance with that of the primary growth, in 6 
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spasticity A large mass corresponding in size to 
that of a fist was felt m the right upper quadrant, 
this mass was irregular and pear shaped in outline 
It appeared to move with respiration was not 
tender, and seemed to arise from the gall bladder 

Laboratory findings The urine was essentially 
negatne, the red blood cells numbered 4 000 000, the 
white blood cell 8 000, and hTmoglobm 50 per cent 

Operation was performed on Julj 23, 1930 A 
right rectus incision was made to explore the gall 
bladder The latter was found very much enlarged 
and contained a tumor mass which extended down 
ward and embraced the transverse colon at the 
hepatic flexure The gall bladder was detached from 
the liver and from its attachment to the colon with a 
moderate degree of case The abdominal wall was 
then closed in lajcrs 

Pathological examination of the gall bladder (Fig 
i) revealeda verj much enlarged organ measuring it 
centimeters m length The serous surface was ragged 
and the wall considerably thickened The greatest 
degree of thickness was noted m the fundus When 
the gall bladder was opened the cavit) was found to 
contain numerous stones of various sizes The 
mucous surface presented a purplish discoloration 
excepting at the region of the fundus where it was 
more of a gravish white color and grossly appeared 
like carcinoma Areas of necrosis and softening were 
found in the latter situation 

Microscopic sections taken from the inflamed areas 
of the gall bladder distant to the tumor revealed 
various changes The surface epithelium was for the 
greater part denuded and where still intact it was 
either one or several cell lasers deep Ihc wall was 
considerably thickened because of adema and 
abundant connective tissue formation Ihe latter 
was dense!) infiltrated with lcucoc)tes and l}m 
phocytes 

Sections taken from the wall of the gall bladder 
closer to the tumor showed in addition to the in 
flamraator) reaction described, infiltration of the 
detached surface epithelium into the deeper Ia>crs of 
the wall The former were arranged in duct like 
structures and were found to invaginate the entire 
thickness of the wall reaching as far as the serosa 
These structures are known as the AschoH Kokttart 
sk) sinuses and are not uncommonly found in gall 
bladders that hav e been the scat of chronic inflamma 
tion Some of the sinuses found in this gall bladder 
werebned by onl) one layer of c>lindrical epithehura 
while others were several cell la)crs deep In the 
latter case the morphological character of the 
epithebum was changed from the normal and in 
places exhibited numerous mitotic cell divisions In 
these sinuses there was evidence of the first change 
from the normal to the abnormal epithelium, while 
at a point still closer to the tumor the sinuses ap 
peared as definitely malignant and resembled a duct 
carcinoma Another interesting feature noted here 
was a sudden change in the histological appearance 
of some of the epithelium lining the sinuses, namel) a 
transformation of the cylindrical epithelium into a 


squamous cell carcinoma The microscopic picture 
was therefore that of a combined cylindncal and 
squamous cell carcinoma (Fig 2) Sections obtained 
from the mam tumor mass revealed entirely a 
squamous cell carcinoma with characteristic pearl 
formation In these latter areas the tumor has lost 
entirely its cylindrical cell character and had been 
transformed into a purely squamous cell malignant 
neoplasm (Fig 3) 

e find therefore in this gall bladder sev eral inter 
csting changes resulting probably from a common 
etiological cause In the first place there is the 
presence of inflammation and stone formation ap- 
parently of long duration judgingfromtheincreased 
thickness and pathological changes of the wall in 
addition to the well formed stones Second thereis 
the presence of a combined cy lindncal and squamous 
cell carcinoma, the latter being completely differ 
entiated in the mam tumor mass 

The \ anous histopathological findings noted 
m this gall bladder arc rather interesting and 
shed valuable light on the relationship existing 
between chronic inflammation, stone forma 
tion, ami carcinoma, as w ell as on the problem 
of the histogenesis of squamous cell carnnoraa 
of the gall bladder and epithelial metaplasia 
Since the true cliolog) of the disease is not 
determined one is reduced to speculations re 
gardmg the mode of dependence of the tumor 
process upon the irritant It is almost an un 
disputed fact, however, that irritation result 
ing cither from chronic inflammation, stones, 
or both, ph>s a very important rfile in the 
development of carcinoma of the gall bladder 
According to Rollcston, nt least 4 to 14 per 
cent of all people suffering from cholelithiasis 
develop carcinoma of the gall bladder In 
numerous microscopic sections taken from in 
flamed gall bladders either with or wathout 
stones, we hav e found evidence of active pro 
Iifcration of the mucosal epithelium In addi 
tion, some of this epithelium has detached it 
self in places from the surface and has become 
buned m the deeper strata of the wall, reach 
ing at times as far ns the serosa They usually 
have the appearance of duct like structures or 
sinuses and the epithelium is often several 
lay ere thick Among these cells mitotic 
figures arc often found, indicating rapid 
growth It IS quite probable that such 
epithelial strands m the depth of the wall are 
the forerunners of new growths, and evidence 
to that effect Ins been noted m the gill bladder 
of our patient (Fig 4) While irritation, 
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Fig I Appearance of gall bladder remo\ ed at operation 
Note the thickened wall particularly in the region of the 
fundus where a carcinomatous change has taken place m 
the wall The cavity is seen to contain several stones and 
the mucosa is discolored 

therefore, resulting from chronic inflammation 
and stone formation offers only indirect proof 
as to Its relation to tumor formation, jet the 
frequencj with which the twooccur prompts us 
to accept It as an important etiological factor 
Of greater importance and interest to us is 
the development of a squamous cell carcinoma 
in an organ in which the mucosa is normally 
lined with columnar epithelium, and in which 
flat epithelium is at no time present Although 
such cases arc not very infrequent, their 
finding attracts great interest In a recent 
publication b> Roessiger on squamous and 
mixed cell type carcinoma of the gall bladder, 
the author ascribes the origin of the squamous 
cells to the basal cell lajer noted in the gall 
bladder mucosa Roessiger bases his argu- 
ments as to the development of a squamous 
cell carcinoma in this organ on Krompecher’s 
theory, namelj, that the basal cell is multi- 
potent and IS therefore capable of dea eloping 
into either cjlmdncal or flat epithelium He 
found m 21 inflamed gall bladders assoaated 
with cholelithiasis, this so called basal cell 
layer described bj' Krompecher He also 



Fig s Mixed cylifidrical and squamous cell carcinoma 
m tbe wall of the gall bladder Isote the transformation of 
the cylindrical epithelium lining one of the sinuses into a 
squamous cell carcinoma 

found similar cells m the normal gall bladder 
Roessiger concludes, therefore, that the squa- 
mous cell carcinoma that is occasionallj en- 
countered m the gall bladder is a direct 
denvative of the basal cell layer found m the 
mucosal lining of this organ 

In a senes of normal gall bladders which w e 
ha\ e studied w e w ere unable to find such basal 
cells However, in pathological specimens, 
particularlj of long standing inflammation 
and cholelithiasis, we have found a deeper 
lajer of cells m the mucosa which in all 
probabilitj corresponds to the basal cells 
desenbed by Roessiger and Krompecher In 
this deeper lajer of cells mitotic figures were 
often obseiaed, these cells are probablj con- 
cerned with cell proliferation and regeneration 
At no place, however, was there anj direct 
evidence of transition from cjlmdncal to 
squamous epithelium, although such a change 
might nevertheless occur 
The histopathological findings presented in 
our case show two distinct morphological 
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Fir 3 Squamous cell carcinoma of the sail l>laclcler 
Note the character of the epithelium ami the OTiical pearl 
formation 


changes, first a rather sudden tran<>ition from 
a jnicroscop]cil]> normal cpifhthum to one of 
a (listinctl) malignant form an<l second ^ 
structural indtpcndcnce between c>hn(lnc'il 
ind squamous cell carcinom'i Ihts finding 
would lead one to assume that the epitheliil 
growths ha^e in all probibilittes a common 
genetic origin and that thc> arc both capable 
of responding to the same growth stimulant 
If wc were to conceive then the process of 
tumor metaplasia in this light wc could state 
definitely that the difftrcnt configurations 
noted in a mixed cylindrical and squamous cell 
carcinoma as exemplified in our case arc not 
separate and distinct tumor entities but differ 
ent morphological phases of grow th of one and 
the same tumor type In other words wcart 
probably dealing in such instances with a 
tumor arising from a common type of cell 
which under the influence of the irritant has 
acquired two diflerent histological cell char 
actenstics, namely that of cyhndncal and 
squamous epithelium Furthermore since the 
greatest degree of cell proliferation is seen m 
the deeper basal cell layers we are also in 
dined to believe that the latter are rcsixinsiblc 
for cither type of tumor formation According 
to this assumption, the development of two 



Fir 4 Aschorr Rokifanvky sinu»« in thf deeper la>en 
of the nail of the Rail Madder This section «ras taken 
from another ca«e of cholcc>alUis and cholelithiasis and 
It scr^c» to demonstrate how the sinuses once detached 
from the surface infiltrate into the deeper structures of the 
wall ami in places underRO con'uleniblc cell proliferation 
MitotK fiRurcs ore often found in these cells 

histologically difTcrint kinds of neoplasm m 
the same organ is rendered possible through 
dilTcrcntiation of the basal cells into cylin 
drical and squamous epithelium 

Another intcrtsting question that arises 
from a case as wt have described is the man 
ncr in which a squamous cell carcinoma de 
velops from a cylindrical ctll epithelium One 
wonders whether the cy Iindrical cells are first 
transformed into normal squamous cells and 
then in turn converted into carcinoma, or is 
the process a direct transformation of the 
basal cells into »a heterologous type of car 
anoma Wc are is y et unprepared to answer 
this question definitely, but, from careful 
microscopic examination of various sections 
which wc have made, it seems to us that this 
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transition is a direct one At no place could 
^\e find in the gall bladder an> evidence of 
normal squamous epithelium, and we are 
therefore inclined to believe that this is a 
direct transformation of the original cjlm- 
drical epithelium into that of a final squamous 
cell neoplasm 

SUVIMARV 

A case is presented in which a squamous 
cell carcinoma of the gall bladder was found, 
in addition to the tumor m the gall bladder, 
there was also found evidence of chronic in- 
flammation and stone formation in that oi^an 
The various phases of cell metaplasia are 
discussed particularly with reference to the 
gall bladder 

Note — ^\\e wish to eitprcss our thanks to Dr 11 \ 
AIcCordock o£ the Department of Pathology of Washing 
ton University for making our photomicrographs Wear© 
also indebted to Dr A 0 Ambrose for tefemng the 
patient to our service 
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FIBROUS PERITONITIS OF NECK OF HERNIAL SAC 

V l SCnR.\GIR, MD.AndJ T CAULT.Arn Chicago 


F ibrosis ithm the hcmial sac IS quite 
a common occurrence We arc con 
cerned, however, only with the ar- 
cumscribed ring like fibrosis occurnng at the 
neck of the sac, which has a definite anatom* 
ical and pathological significance 
For man> >cars one of us, (V L S), ob 
served in a fair percentage of cases 1 definite 
ring fibrosis at the neck of the sac in indirect 
inguinal hernias The ring was ahvajs flush 
with the internal ring, it was v er> tough, and 
It was striking in that the rest of the surface of 
the sac was pcrfcctlj smooth and appeared 
grosslj quite normal It was never found in 
direct hernia A prion, Schrager was forced 
to conclude that the nng could hardl> be of 
pjogenic inflammitory origin, since the re 
mainder of the peritonea! surface showed no 
grossevidenceofinflammator) changes Itwas 
further observ ed that the most sev ere t> pes of 
strangulation were those m which the mscus 
was caught in a tight fibrous ring, making the 
release laborious and the pathology severe 
Replacement of the bow cl w as alw a> s diflicult 
and occasionally impossible, lest the fibrous 
ring Itself be divided before further useless 
manipulation A definite circular necrosis was 
alwa>s present in strangulations within a 
fibrous nng 

The existence, frequency, and damaging 
influence of this narrow, circular fibrosis at 
the neck of the sac, obvious to us m man> 
cases, IS either seldom or nev cr mentioned m 
the literature of hernia At all ev enls, the ring 
was never exalted to the importance it justl> 
deserves 

Diffuse, inflammatory changes w ithin hernial 
sacs, however, arc pretty well known and 
recorded 

Peritonitis of hernial sacs, according to 
Piquet, is more common m umbilical than m 
inguinal hernias The inflammatory process 
may be a part of inflammatory changes within 
the peritoneal sac, or be limited to the hernial 
sac only, cases of the latter type being re- 
piorted by Lemoniet and Theilbaber B 


Schmidt states that localized inflammation m 
an empty hernial sac is rare, on the other hand 
Sutter m 1907 reported 30 such cases Similar 
cases were reported by Dubs 

The etiology of the inflammatory process 
may be bacterial, mechanical, or may bedueto 
extension from ncigbbonngstructurcs Bacte 
na can readily migrate from the peritoneal sur 
face into an open hernial sac, the latter being 
merely a diverticulum thereof, cases, however, 
in which the process is limited to the sac can 
not easily be explained on bacterial grounds 
alone I Kempf, who found adhesive 
peritonitis withm the sac without palpable 
mechanical or bactcnal cause, nevertheless 
believes that a bactcnal process must have 
operated sometime Contact of the peritonea) 
surface of the sac with the intestine and 
omentummay causemflammatory changes A 
tight fitting truss, various types of injections 
for the cure of hernia, rtpeaK^ muscular con 
tractions at the internal ring, are the principal 
mechanical factors Hcmial sacs may be 
invaded by bactena by way of infective 
metastases from distant foci, or be infected by 
contiguity In the case of Nusbaum, the in 
flammation extended from an inguinal lymph 
adenitis, secondary to urethritis, while m the 
case of Chamois, it was secondary to ap- 
pendicitis 

Inflammation within the sac betrays itself 
clinicallv by pain, although cases of extensive 
local pcntomlis w ithoul sy mploms hav e been 
described by von Lssau B Schmidt, discuss 
ing pathological changes m the sac, considers 
them the sequence of peritoneal mflammator) 
changes and classifies them m three groups 
serous, fibrinous, and purulent Occasionally, 
tuberculosis of the hernial sac antedates 
fibrosis (Schrager) 

George H Smith remarks that htrnial sacs 
rarely hav e been sectioned He undertook the 
task of sectioning 250 hernial sacs theraatenal 
coming from various sources The common 
finding in his cases was thickened areas of 
fibrosis beneath the endothelium Grossly 
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they can be seen on the inner surface of the 
sac, either at the fundus or the neck In 37 
specimens, there was definite evidence of acute 
inflammation, irrespective of whether the 
patient wore a truss or not The joungest 
patient was 2 years, and the oldest 72 years 
Pam was present in many of these cases 
There was tuberculosis m one specimen 
Smith states that recent hernias show evidence 
of subacute inflammation of the subendothelial 
connective tissue, especially if acquired during 
muscular strain 

The sequence of these inflammatory changes 
are constrictions and bands of adhesions 
Richter, in his classical monograph on hernia, 
about one hundred years old, recognized and 
described adhesions m hernial sacs It is 
historically interesting to note that Maupas, 
in 1551, and Ambroise Pare, operated upon 
and cured hernias simply by dividing fibrous 
bands withm the sac Jaboulay and Patel 
describe constrictions within the sac located 
either at the internal or external ring In 
other cases, they observed “multiple con- 
strictions,” the result of localized peritonitis 
Strangulations of hernial contents by ad- 
hesive bands were recognized by Riolan, 
Littrfi, Saviard, M6ry, and others W B De 
Garmo, of New York, in his monograph on 
Abdomtnal Hernia refers to certain changes 
in structure, frequently found in hernia, 
“important because they frequently arc the 
immediate cause of strangulated hernia ” He 
speaks of tough fibrous rings capable of severe 
strangulations 

Seward Erdman, in the chapter on hernia, 
states “very rarely, the sac itself is the con- 
stricting factor ” Fusion of two pentoneal 
layers is more apt to occur at the point of the 
greatest contact, therefore, at the neck The 
sequence of the agglutination may amount to 
a cure This is the pnnciple of the cure of 
hernia by injection of irritating substances 
The strangulation, or repeated strangulations, 
which reduce themselves spontaneously, cause 
moderate peritoneal changes with subsequent 
fibrosis and ultimate cure 

Fibrous bands may be limited to the lumen 
of the hernial sac or extend into the pentoneal 
cavity, they may partition, sacculate, ag- 
glutinate surfaces, or give rise to encapsulated 



Tig I, left Distended unopened sac with constriction 
at neck 

Fig 2 Opened sac, showing fibrous ndge at the neck and 
normal, smooth pentoneal surface of remainder (Drawn 
from actual specimen ) 

cysts Painful hernias are to be suspected as 
having adhesions, which under physical strain 
exert a pull upon the peritoneum, notoriously 
sensitive Fibrous bands may be found in 
various portions of the sac, some of them, how- 
ever, are located “at the narrow points, asso- 
aat^ with the obliteration of the processus 
vaginalis ” (Watson) After the descent of the 
testicle, narrow points occur at the internal 
nng and “a little later” at a point just above 
the epididymis (Watson) Clough foimd a 
strangulation due to a constriction in the 
tunica vaginalis near the testis Moschkowitz 
reported three similar cases and Watson re- 
ported one George Gray Turner found a 
scrotal hernia strangulated at a point 6 inches 
below the external nng 

Riolan, Winslow, Dionis, and the majority 
of the members of the Academj of Surgery of 
Pans, considered fibrous nngs as a sole cause 
of strangulation in hernia Dupuytren, on the 
other hand, m his classical lectures, as well as 
through the writings of Marx (1832) con 
sidered strangulation b> fibrous bands rather 
the exception than the rule Astle> Cooper 
and other English surgeons also opposed the 
theory of strangulation by fibrous bands 
Malgaigne, although opposed to the theory of 
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III; 3 Section from normal {lortion of &ac drum 
specimen shoivn in illustration i ) 


constriction b> fibrous bands admitted the 
possibility of strangulation b\ fibrous rings in 
the fascia cnbnformis 
The fibrosis ^^e arc chiefly concerned with is 
the narrow tough circular ring limited to the 
neck of the sac w hilc the remainder of the sac 
no matter how large, how recent or ohi with 
or without previous truss pressure, is smooth 
and normal m appearance The process can 
be w ell termed fibrous peritonitis As already 
suggested, it must be obvious that such ar 
cumsenbed fibrosis cannot be pyogenic in 
origin and not leave any traces of mflamma 
tion on the rest of the sac surface It occurred 
to us that this formation must be traumatic in 
origin, very likely due to repealed muscular 
contractions of the internal ring, a kind of 



Fig s Same section as Figure 4 highly mignificd 
(Note penvascular round cell infiltration ) 



traumatic peritonitis The mechanical factor 
must be sought for m the repeated contrac 
lions of the conjomcil muscle, a purely 
nervous mechanism against the fixed Pou 
part’s ligament, acting as a “shutter" against 
the intra abdominal pressure (Keith) Bab 
cock utilized this principle m obliterating the 
internal abdominal ring by suturing the 
internal oblique and transversahs muscles to 
Poupart’s ligament He disagrees with Con 
ncH, Marsh Pitzman, and Edmund Andrews 
who advocate reducing the size of the internal 
ring Jhc criticism of Andrews and Connell 
that the sphinctcnc action of the internal 
oblique is lost by suturing it to Poupart’s 
ligament is not tenable according to Rosen 
blatt and Coakscy who believe that by so 
doing one actually keeps the "shutter” 
closed 

WTiile m search for a better explanation of 
the production of this fibrous ring on a 
traumatic basts there appeared at this 
juncture a well documented article by \\ W 
Maclitcgor of Detroit, who describes "a true 
internal inguinal sphincter" welcomed 
this <kscnption and were hopeful that re- 
peated, V oluntary contractions of this "sphinc 
ter" could satisfactorily explain the circular 
hbrosis on traumatic grounds According to 
MacGregor " the inguinal sphincter in the dog 
operateii on was found to be a well defined, 
nng shaped body of muscle fitting snugly 
around the cord where the latter dropped into 
the abdominal cavity through the origins of 
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Tig 6 Marked distention of intestinal loop cnughl m a tight nng 


the mtemal oblique and trans^ ersalis mus- 
cles ” He found a similar sphincter m man 
and states ‘ It is our contention that the 
sphincter is demonstrable in all normallj 
developed individuals,” “although it ^as 
nowhere reported! in the literature " The 
sphincter, thus described, has an independent 
nerve supplj and when stimulated contracts 
circularly, sufficient!} to “diminish raarkcdl> 
the bleeding from a cut m the spermatic 
artcr> ” Microscopicall>, the sphincter shows 
e\ idence of skeletal muscle 
Although the sphincter of ^lacGregor 
suited our purpose adminblj, w^e resolved to 
get acquainted with the structure and see to 
what extent it could mechanicall} explain a 
traumatic peritonitis with ultimate fibrosis of 
the. neck We dissected four old cadavers, 
three fresh ones, the fresh cadav er of a child 
and ten dogs, making a total of sixteen in- 
guinal regions in man and tw enty in dogs We 
readily admit the insufficienc} of our anatom- 
ical material In all our diisections, w c merelj 
found that the upper and lateral margins of 
the internal ring were bounded b> the arched 


fibers of the internal oblique and transv ersalis 
muscles These fibers frequentl) grouped 
themselves in two or three distinct arcular 
columns, arching over the cord, espeaali> in 
dogs In two or three instances, it looked as 
though thej were separated from the mam 



1%S 7 Complete ciinilar nnj; at neck, of sac, showinj: 
nomut pentoneal surface ui re«t of sac. (Drawn from 
actual specimen ) 
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muscles At no time, ho^\e\er, did these cir 
cular columns complctel) surround the cord 
Whenever there was a suggestJOn of a com 
plete circumference, it was in\ariabl> found 
that the louer half ^\as nothing more than 
cremasteric fascia and muscle, plus the in 
fundibular fascia and, as such the> had no 
connection \\ith the upper circumference 
The arched muscular fibers, e\en though thc> 
do not constitute a complete circumference, 
undoubtedlj are capable of completcl> shut 
ting off the internal ring and the onl> credit 
the> are entitled to is that of a shutter like ’ 
or “sphincter like” action as observcil bj 
Keith Hammond Darling and others E\cn 
on purelj theoretical grounds it nas difficult 
for us to concei\c the presence of a sphincter 
at the internal ring Throughout the entire 
human anatomy ^^e cannot tmd an example of 
a true sphincter except m tubular or hollou 
organs Again, it was scarcelj consistent with 
the prudence and wisdom of Nature to 
imagine a tiny sphincter entrusted with the 
task of opposing a might} intra abdominal 
pressure rinall), it would be difficult to 
conceive a sphincter powerful enough to resist 
the intra abdominal pressure, complclcl> en 
circling the cord and not to compress the 
vessels of the cord during contractions, cither 
to the extent of chronic venous stasis or 
arterial ischxmia 

We are, therefore, compelled to accept 
merel> the “shutter like” action of the 
internal oblique and transversalis muscles 
perfectly competent of closing the internal 
ring Repeated, phjsiological contractions of 
these muscles upon the neck of the sac, we arc 
inclined to speculate, cause a kind of aseptic, 
traumatic peritonitis, finally expressed in a 
circular fibrosis at the neck of the sac 

CONCLUSIONS 

I Fibrous peritonitis at the neck of hernial 
sac is a rather common occurrence 


2 The etiolog} of this arcular fibrous nng 
at the neck of the sac is, v er> Iikel> , an aseptic, 
tmumatic peritonitis, the result of repeated 
muscular contractions at the internal nng 

3 Fibrous peritonitis is responsible for a 
number of strangulations, the degree of 
damage being proportionate to the toughness 
of the ring and the narrowness of the lumen at 
the neck of the sac 

4 Reposition of viscera in severe strangu 
lations, frcqucntl} requires prcliminaiy dm 
Sion of the fibrous ring, both as an aid m 
replacement and as a safeguard against me 
chamcal damage to the bowel will and its 
mesenterj 

5 We are unable to identif> the internal 
sphincter of MacGregor, which ma> be due 
cither to our incxpertness m dissection or 
insuffiacnt anatomical material 

6 The internal oblique and transversalis 
muscles exert a “shutter like,” possibl> a 
“sphincter like” action, which satisfactorilj 
opposes the intra abdominal pressure 
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FETUS AND ITS TRANSMISSION THROUGH THE PLACENTA 
OF THE WHITE RAT 
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W ITH the ad\ent of the increasing 
use of sodium amytal in obstetncs 
and m animal experimentation in- 
volving the fetus, the placental transmission 
of this anesthetic has become a problem of 
interest In a partunent woman, two Ii\es 
are affected and any means used to relieve or 
abolish the pains of labor must harm neither 
the mother nor the child The widespread use 
of sodium amytal in experimental work, m 
which observations upon the fetuses are to be 
made, has necessitated a complete study of 
the effects of this barbituric compound upon 
the fetuses of mothers an esthetized with it 
Drabkin, Rax din, Hirst, and Lapham 
(1929), working with sodium amytal anaesthe- 
sia m obstetrics, reported a senes of cases in 
which the> found that the babies of mothers 
kept under sodium amytal anesthesia dunng 
parturition were not narcotized when born, 
nor did they show any other effects of the 
drug, but cried lustily immediately after birth 
In only two instances were the babies slightly 
asphyxiated In these cases the asphj xiation 
was attributed to difficult delivery In their 
entire senes, the fetal heart rate was found to 
be unaltered Robbins, McCallum, Menden- 
hall, and Zerfas (1929) arrived at much the 
same conclusion after a detailed study of 80 
cases 1 hey concluded that there w as no dan- 
ger to the baby m sodium amytal an-esthesia 
In their series, 3 babies were asphyxiated and 
2 were apnceic when bom, while the remainder 
breathed spontaneously or after slight stimu- 
lation In most of the apnceic and asphyxi- 
ated cases, the laborswere long orforcepswere 
applied The fetal heart rates varied within 
normal limits, and the size of the dosage bore 
no relation to the degree of \ ariation 
So far we ha\e been unable to collect any 
data from experiments and observations of 


other investigators working with sodium amy- 
tal or from our own to show that there is any 
danger to the fetus when the mother is anes- 
thetized with this drug Our expenraents with 
sodium amytal m pregnancy in the white rat, 
and m the study of the transmission of this 
crystalloid substance from mother to fetus and 
from fetus to mother m this animal, ha\e 
given us further proof that the placenta of the 
white rat acts as an organ or an organ system 
which selects and rejects substances that 
might pass through it The fact that sodium 
amytal is readily transmissible from fetus to 
mother but not from mother to fetus warrants 
this conclusion 


MATERIALS AND METIIODS 


White rats (mus norvegicus albmus) were 
used in these experiments They w ere selected 
from the rat colony of the Department of 
Anatomy of the University of Pittsburgh^ 
This stock of rats has been under colonization 
for experimental purposes for the past 7 years 
The male animals and non-pregnant females 
employed as controls for the dosage of sodium 
amytal were >oung adult animals The preg- 
nant females were selected without reference 
to the age of the animal although, when pos- 
sible, those having previously given birth to 
one or more litters were used For the first 
group of experiments pregnant animals with 
relatively large fetuses were used, for the sec- 
ond group, including the control experiments, 
pregnant animals betw een the eighteenth and 
twentieth day of gestation xvere selected, and 
for the third group, females between the 
fifteenth and twentieth day ^\ere emplojed 
A 2 per cent solution of sodium am>tal 
(sodium iso-am>l eth>l-barbiturate) was used 


uoccor mwnport Hooker ipa Doctor John C Donalclaon of the De 
partmentol Anatomy of the School of hfedicme University of I iltsburgh 
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The solution was prepared according to the 
method described bj Mulinos (1928) from the 
insoluble crjstalline iso am>l eth>l barbituric 
acid ^ The insoluble acid was suspended in 
distilled water, 5 cubic centimeters for each 
gram The muature was gently healed in a 
water bath and frequently shaken dunng the 
addition of 15 per cent sodium hjdroTide 
drop by drop, until solution was complete 
The solution was then diluted to 10 cubic 
centimeters for each gram of material used 
The resulting solution of sodium amytal (10 
per cent) was kept m a glass stoppered bottle 
as the stock solution It was subsequently 
diluted with distilled water to a 2 per cent 
solution just before using 

A newlj prepared solution was alwa>s al- 
lowed to stand at least 3 da>s before being 
used, due to the fact that it causes undue irri 
tation to the animal if injected before that 
time This obseraation has been rcportc<l 
prcMously by Mulinos (192b) The solution 
showed a tendencj to become cloud> or opal 
escent after i to 0 da>s According to Zerfas, 
McCallum, Shonlc, Swanson, Scott and 
Clowes (1929). this IS due to the precipitation 
of the insoluble acid in fine crystals brought 
about b> the lowering of the h>drogcn ion 
concentration from the limits of 9 8—9 5 to 
9 2 or low er A solution of this tj pc was found 
to etert a toxic effect upon the respiratory 
center, as showm by \arious irregularities in 
respiration For this reason, the solution was 
always filtered before it was usetl Stock solu 
tions of 10 per cent sodium amjlal can be 
kept in a tightly stoppered bottle for sexcral 
weeks without becoming toxic or losing their 
anaesthetic properties (Licb and ftfulinos, 
1929) 

The optimum dosage required for the pro 
duction of complete anaesthesia was found to 
be about 80 mUJigrams per kilogram of body 
weight The exact amount necessary aaas ac 
curately calculated from the weight of the 
animal After the initial experiments the csti 
mated weight of the fetuses was deducted 
from the mother’s weight in determining the 
dosage 

■Since the completion of our woik Ully tnd Company hai placed on 
aale a preparation of a^um amytal which laeb and hlulinoa foand to 
have the aame aanthetic properties with no greater toxicity than IbCtf 


The technique employed in administering 
sodium amy tal to the mothers and m stimu 
lating the fetuses was as follows 

1 The animal was put under light ether 
anxsthcsia in order to facilitate weighing and 
injection of the sodium amy tal 

2 The calculated amount of 2 per cent 
sodium amytal was injected mtrapentoneally, 
a r cubic centimeter Luer tuberculin synnge 
and a 27 gauge needle being used, while the 
animal was rccoxcring from the ether anas 
thcsia Care was taken to a\oid the uterine 
horns during injection of the sodium amytal 

3 After the animal had been under com 
plctc amy tal anTsthcsia for 10 to 15 minutes, 
the abdomen was opened A needle was then 
inserted diagonally through the uterine wall 
and fetal membranes, and the fetus stimu 
latcd by the pnek of the needle The fetuses 
were stimulated c\cry 15 minutes during the 
period of anTsthc&ia of the mother, and their 
responses obscrv cd This routine w as followed 
for a senes of 25 pregnant animals under 
amytal anTSthesn 

In a second senes of 25 pregnant animals, 
the fetuses were again stimulated at 15 minute 
intcrxals as above In addition to this, one 
fetus was removed every 15 minutes, and 
tested for reactions by lightly touching the 
surface of the body with a needle 

The technique employ cd m the administra 
tion of 2 per cent sodium amytal to the 
fetuses was as follows 

1 The mother was put under light ether 
anasthesn, weighed, and her fetuses palpated 
to determine their approximate weight 

2 The amount of amytal to be used was 
calculated on the basis of the weight of the 
mother minus the estimated weight of the 
fetuses 

3 The abdomen was then opened and the 
uterine horns carefully lifted out of the ab 
dommal cavity 

4 By means of a i cubic centimeter Luer 
tuberculin syringe v\ith a spring attachment 
and a 27 gauge needle, the calculated amount 
of 2 per Cent sodium amy tal w as injected into 
the abdominal cavities of the fetuses The 
injection was done very carefully, the needle 
piercing the w alls of the uterus, the fetal mem 
brancs, and the abdominal walls of the fetus 
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at an oblique angle The perforations through 
each of these coverings were staggered, so as 
to prevent leakage after the needle was with 
drawn The necessary amount was equally 
divided among all the fetuses 

5 The abdomen of the mother was then 
closed, during which time the animal was al- 
lowed to reco\er from the ether anaesthesia 

6 Observations w ere then made of the time 
taken for the sodium amytal to produce par- 
tial and complete symptoms of anesthesia in 
the mother 

7 The animal was autopsied 2 or 3 da>s 
later to determine the effect of the injected 
sodium amytal upon the fetuses 

The technique of injecting 2 per cent sodium 
amytal into the amnia corresponded closely 
with that just described for the fetuses, the 
difference being that the anaesthetic was intro- 
duced into the amniotic sac instead of into 
the abdomen of the fetus 

EXPERIMENTS 

The experiments may be divided into three 
mam groups fi) preliminary experiments to 
determine the aniPSthetic dose of sodium amy- 
tal for a pregnant animal, (2) experiments 
showing the effect upon the fetuses of anes- 
thesia of the mother with sodium am>tal, 
(3) experiments showing the effects upon the 
mothers of injections of fetuses with sodium 
amytal 

The first group of experiments was made 
necessary by the fact that the calculation of 
an anesthetic dose of sodium amytal is dif- 
ferent in pregnant from that in non-pregnant 
animals The second group, concerned with 
the fetuses of mothers anesthetized with so- 
dium amytal, comprises two senes Senes I 
pertains to the stimulation of fetuses tn ukro 
of mothers an-esthetized with sodium amjtal, 
and Senes II concerns the stimulation of fe- 
tuses til iilero followed by the stimulation of 
the fetuses after their remo\ al from the uterus 
The third group is also divided into two senes 
Series III, the injection of sodium amytal into 
the abdominal cavity of the fetus, and Senes 
IV, the injection of sodium am>tal into the 
ammotic sac of the fetus, m each case to de- 
termine its time of absorption and possible 
transmission through the placenta 


The first group of experiments may be con- 
sidered as a preliminary group and a set of 
expenments that was made necessary due to 
the fact that when work was first started on 
this problem about 60 per cent of our pregnant 
animals received lethal doses of sodium amytal 
when injected with the usual dosage calcu- 
lated from the weight of the animal In these 
first expenments the pregnant animal was 
weighed and the amount of sodium amytal 
necessary to ana-sthetize it was calculated 
from the w eight of the animal (80 milligrams 
per kilogram) These animals became com- 
pletely antsthetized in 2 to 5 minutes and 
60 per cent of them died in from 10 to 35 
minutes (Table I, Nos i to 5) It appeared 
that either our solution was too strong or our 
calculated dose was m error Rechecks of our 
solutions (Table I, Nos ii to 16) and further 
work showed that our results were due to 
failure to allow for the weight of the fetuses 
Evidently these played no part in the absorp- 
tion of the drug and their weight; when not 
considered, was sufficient in the majority of 
cases to cause the dose to be lethal Each 
solution of sodium amytal may vary slightly 
in toxicity and anxsthctic properties from day 
to day and, unless controlled daily, even the 
excess weight of the fetuses will cause un- 
toward results From this observation alone, 
we suspected that the placenta was acting as 
a barrier to sodium amytal, thus causing our 
original dose of the anesthetic VMthm the 
body of the mother to be lethal 

A number of experiments were then made 
m which the animals were weighed, the esti- 
mated weight of the fetuses subtracted from 
the weight of the pregnant animal, and the 
amount of sodium amytal necessary to anajs- 
thctize it calculated from the approximate 
weight of the animal minus the weight of the 
fetuses In all cases m which this routine was 
followed, the animal survived (Table I, Nos 
6 to 10) In subsequent expenments, the dose 
of sodium amytal was calculated from the 
weight of the mother minus the estimated 
weight of the fetuses 

Before working on the second group of e\- 
penments (the effect upon the fetuses of so- 
dium amy tal amcsthesia of the mothers), con- 
trols were made to test fetal susceptibility to 
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sodium amjtil by injecting small doses di 
rectlv into the fetuses »k ulcro The procedure 
was as follows 

1 The mother was put under light ether 
ana;sthesia and her abdomen opened 

2 One fetus was remosed and its c>act 
weight determined 

3 The dosage of sodium am>tal (z per 
cent) required for a single fetus was then cal 
culated, using the same basis as that used for 
adult animals (8o milligrams per kilogram) 

4 The remaining fetuses w ere injected as 
follows (a) two fetuses were gi\cn one fourth 
of the calculated amount, (b) two fetuses were 
given one half of the calculated amount, (c) 
two fetuses were given the calculated amount, 
{dl two fetuses were given double the calcu 
lated amount, (e) the remaining one to three 
fetuses were left unmjected 


The fetuses were removed from the uterus 
after 15 minutes and lightl> stimulated bj 
stroking or pncking with a needle Those in 
jeeted with one fourth the amount of solution 
were little affected and responded rcadii> to 
this stimulation , fetuses injected w ith one half 
the amount showed 1 noticeable decrease in 
response, when the full amount was given 
there was no response, and when double thv 
dose was injected, the fetuses were killed 
These results indicate that the fetus i» sus 
ccptiblc to sodium am>tal m about the sarnc 
degree as, or possibl) a little more than, the 
mother 

With these data available, it was possible 
to proceed with the experiments in Group 11, 
the aim of which was to determine the effect 
upon the fetuses, of maternal anasthesia witn 
sodium amjtal Pregnant animals were given 
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a light ether anesthesia, and the calculated 
amount of sodium amytal was injected into 
the peritoneal cavity of the mother, care being 
taken to aN oid the pregnant uterine horns At 
15 or 30 minute intervals, during the period 
the mother remained under the anaesthetic, 
the fetuses in the first senes of 25 pregnant 
animals were stimulated in ulcro with a hypo- 
dermic needle, which was inserted diagonally 
through the utenne wall and fetal membranes 
In all instances the fetuses responded and, in 
most cases, violently, even to the slightest 
stimulation Care was taken to use onljt fe* 
tuses between the ages of 18 and 20 days of 
gestation, since Angulo (1929) stated that fe- 
tuses of the fourteenth day after insemination, 
or earlier, are non-motile, motility and re- 
sponse to stimulation beginning about the 
fifteenth da> He further concluded that, at 
about 19 days, the fetuses are roughly com- 
parable m motihty to newborn rats and are 
capable of discrete reflexes 
In the second senes of 25 pregnant ammak, 
the fetuses were stimulated at 15 minute m- 
terv'als and, in addition, a fetus was removed 
everj 15 minutes dunng the time the mother 
remained under the sodium amytal The um- 
bilical cord was tied and cut, and the fetus 


examined and tested with light strokes of a 
needle for movements or reactions In all 
cases, they responded to this stimulation 
the fetuses were delivered from the 
utenne cavity and the umbilical cord tied and 
cut, they often became very active and gasped 
for air, thus showing that they could not be 
under the effects of the anTsthetic 
The conclusion drawn from the entire sec- 
ond group of experiments is that the crystal- 
loid substance, sodium amytal, does not pass 
the placenta from mother to fetus in large 
enough quantities to be detected by those 
gross experimental methods 
The third group of experiments, which was 
performed to determine the transmission of 
sodium am>tal from fetus to mother and the 
time of its absorption and transmission, was 
divided into two senes In Senes III, preg- 
nant animals were weighed, the weight of the 
fetuses estimated and subtracted from the 
weight of the mother, and the amount of so- 
dium amytal necessary’ for complete ames- 
thesia of the mother calculated from the cor- 
rected weight This dose was then injected 
into the abdominal cavities of the fetuses, the 
amount being equalij divided among them 
In Senes IV the same routine was followed 
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as for the third, except that the sodium am>tal 
was injected into the amniotic sac instead of 
into the abdominal ca\aty of the fetus The 
results of these experiments are shown in 
Table 11 

The chief aim of this group of experiments 
was to determine whether or not sodium am> 
tal passed through the placental barrier from 
fetus to mother It can be seen from Table II 
that, in all cases when sodium amjtal was 
injected into the abdominal cavitj of the fetus 
or into the amniotic sac, the anTSthetic readil> 
passed through the placental barrier from 
fetus to mother, causing complete anasthesia 
of the mother within a short time In all 
cases, just sufficient sodium amjtal was in 
jected into the fetuses or amniotic sac to pro 
duct complete anxbthesia of the mother 
Therefore, the greatest part, if not all, of the 
sodium am> tal, must ha\ e been eliminated b> 
the fetus and passed through the placenta 
Further support for this conclusion was ob 
tamed from the results of control experiments 
carried out to determine the tfTcct upon the 
mother when the fetuses were injected with 
a dose calculated as lethal for the adult rat 

The procedure was as follows (i) The 
mother was put under ether anasthcsia (j) 
The abdomen was opened and the uteri cx 
posed (3) The fetuses were then injected with 
a dose calculated as lethal for the mother (t^o 
milligrams per kilogram) as reported b> Drab 
kin. Rax din, Hirst, and Lapham(i02f)) (4) The 
uteri were replaced in the abdominal caxity, 
the latter was closed and ether anxsthcsn 
was discontinued 

The following results were noted 

1 In all cases, the mother passed dircctl> 
from ether into sodium amx tal anxslhcsia 

2 Death resulted in 5 minutes to hour 
in 75 per cent of the cases 

Therefore, the conclusion that sodium amy 
tal IS practically entirely eliminated by the 
fetuses and passed through the placenta into 
the mother receives further substantiation 
from these results 

The third group of experiments demon 
strates that sodium amytal is absorbed both 
from the abdominal cavity and from the am 
motic sac of the fetus with relative rapidity 
and, perhaps tn tolo, passed through the pla 


centa to cause complete anxsthesia of the 
mother 

DISCUSSION 

IhtM: expLrimcnts show that in the white 
rat sothum amytal passes through the pla 
centa more readily in one direction than in the 
other This substance passes with difficulty 
and perhaps not at all from mother to fetus, 
yet readily passes from fetus to mother The 
conclusion tint sodium amy til does not pass 
m quantity from mother to fetus is based upon 
two experimental facts (i) the dose of sodium 
amytal calculated from the total weight of the 
pregnant animal proved lethal for the mother 
in 60 per cent of cases, but doses calculated 
from the w eight of the mother minus the esti 
mated weight of the fetuses were never lethal, 
and (2) the fact that fetuses of pregnant am 
mals, under amytal anxsthesia, showed no 
signs of being anxsthctized or in any way 
affected by sodium amytal No chemical 
analyi>i3 was made of the sodium amytal coo 
tent of the blood of the fetuses of mothers 
under this anxsthclic No proof can be of 
fered, therefore, that it does not pass m mi 
nulc quantities However, our experiments 
proved that it does not pass in large enough 
quantities to affect the fetus sufficiently to be 
(Ictcctcd by observation or by stimulation 
methods This leads us to behev e that sodium 
amytal in doses just suffiaent to anxsthetue 
the mother, docs not pass from the mother to 
the fetus 

On the other hand, when sodium amytal 
was injected into the fetuses or into the amnia, 
It readily passed the placental barrier and m 
a short time caused complete anxsthesia of 
the mother The dose injected into the h 
tuscs, or amniotic sacs, was just sufficient to 
cause complete anxsthesia of the mother, 
therefore, the greatest part, if not all, of the 
anxsthetic must have passed from the fetus 
to the mother This conclusion was further 
substantiated by the fact that when the fe 
tuscs were injected with a dose calculated as 
lethal for the mother, the latter died after a 
few minutes m 75 per cent of the cases 

riicsc experiments add further evidence in 
favor of the conclusion drawn by Bouce 
(1928) that the placenta behaves as an organ 
or organ system which selects and rejects cer 
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tain matenah Schlect (190^) concluded from 
his work on vitally stained chorionic cells 
that the chief function of these cells is to pro- 
tect the fetus from toxic substances m the 
maternal blood stream It is our opinion that 
the cells of the placenta are selecti\e in char- 
acter and that there is a mechanism, as yet 
unknown, which not only pre\ents harmful 
products from entering the fetus but reacts 
quickly to transfer harmful products from 
fetus to mother 

It is of interest to note the time of trans- 
mission of sodium amytal from the fetal tissue 
to that of the mother When the solution was 
injected into several fetuses or amnia, the 
mothers often became anresthetized almost, or 
quite, as quickly as did animals m which this 
anaisthetic was injected directly into the peri- 
toneal cavity The time that elapses before 
the mother becomes anccsthetized seems to 
vary with several factors The most impor- 
tant appears to be the particular solution of 
sodium amytal used, since each solution dif- 
fers somewhat m its anaesthetic properties 
The age of the fetuses is another possible fac- 
tor, but the present experiments do not war- 
rant any conclusions as to its influence The 
number of fetuses injected pla>s an important 
role In one case, in which one fetus onl> was 
injected, the mother showed the first signs of 
ancesthesia in 5 minutes and was completely 
amesthetized in 40 minutes (Table II, No 3), 
which IS about three times as slow as the rate 
obtained when the solution was injected di- 
rectly into the peritoneal cavitj of the mother 
When a number of fetuses or amnia were in- 
jected, the time of anaesthesia of the mother 
diminished and, not infrequently, an esthesia 
occurred as quickly as when the solution was 
placed in her abdominal cavity (Table II) It 
may be said that within certain rather indefi- 
nite limits, the time required for complete 
amcsthesia of the mother v aries inversely with 
the number of fetuses or amnia injected, the 
age of fetus, and the particular solution 
used 

The question regarding the difference in the 
time of absorption and transmission of amytal 
injected into the fetuses and into the amniotic 
sacs w as considered How e\ er, due to the fact 
of the variation in anxsthetic properties of 


diSerent solutions of sodium amy tal, we did 
not standardize our methods by injecting the 
same number of fetuses or ammotic sacs at 
the same age Therefore, these experiments 
present insufficient data from which to draw 
definite conclusions concerning this question 
At the present time, we are working on this 
phase of the problem, using d>e solutions 
which hav e a more uniform composition, and 
we find, as we have suspected from observa- 
tions on animals injected with sodium amytal, 
that the absorption and transmission of solu- 
tions from the amniotic sac is slower than 
from the fetal tissues 

One observation, not concerned directly 
with this problem but with sodium amytal 
anaesthesia m general, has come to our atten- 
tion several times during our work with this 
anaesthetic We have noticed that the calcu- 
lated dose of amytal did not always cause 
complete anaesthesia of the animal In such 
cases the animals, when undisturbed, ap- 
peared to be completely anaesthetized When 
operative procedures w'ere begun, however, 
they became restless and attempted resist- 
ance If these animals w ere given a few whiffs 
of ether, they became completely anaesthetized 
and remained under sodium amjtal anesthe- 
sia for the usual length of time without further 
use of ether Mason and Baker (1930), work- 
ing with sodium amytal on man, have re- 
ported similar observations They state that 
this anesthetic gives the best results when 
supplemented with others, either general or 
local 

CONCLUSIONS 

1 The amount of sodium amytai necessary 
to anesthetize a pregnant rat does not in any 
way interfere with the viability of the fetus, 
the fetus is not anesthetized and readily re- 
sponds to gross stimulation 

2 Sodium amj tal quickly passes from the 
fetal circulation into the maternal circula- 
tion 

3 In calculating the amount of sodium 
amytal necessary to anesthetize a pregnant 
animal, the weight of the fetuses must be 
subtracted from the w eight of the mother 

4 The anesthetic vilue of sodium amytal 
may be enhanced when supplemented with 
small quantities of ether 



848 


SURGERY, GYNECOLOGl AND OBSTETRICS 


W«UOGRAUI\ 

A^GULO V Gonzalez A \\ Neurological interpKtatioa 
of fetal behavior Anat Rec.iqjo 'tin, 17 
Bolcek, C M A study of the placental permeability of 
the white rat, as detemuned by its reaction to bcmoly 
sins Am J Anat jgi8 x!i 1-S4 
Drabma D L 1>^\din. I S Hirst, T C ancil-APnuf, 
M I The effects of amytal anesthesia upon the uterus 
Its use in obstetrics Am J M Sc 1929 clxxviii ^79 
Lied C C and Mliinos, M G Further ol>ser\at>ons 
on amytal as a laboratorj anesthetic Proc boc 1 Tper 
Biol & Med , 1920 xxM 709-711 
Mason,! T andUavcK J I rperienct 'Ailh sodium 
amytal as an intia\cnous anesthetic Surg Gynec A 
oust 1930 1 828-835 


Mlunos M G Iso amyl ethyl batbitunc aad (amytal) 
as a bboratory anesthetic for cats J Phannacol L 
r^r Therapy 1918, txxiv 4*5-433 
Kodbiss a U McCallcu J T C MEvorNiita 
M and /erpas L G Sodium Lwamyl ethyl batbitu 
rate (sodium amytal) in obstetna \ra J Obst i 
Cytiec 1929 TViii 406-415 
Scittrcr II i encrimentelle Untersuchungen ueber die 
Kcsorption una die Ausschcidung des Litbion^armins 
unlcr physiologischen und palbologischen liedingungen 
Beilr z path Anat u z allg Path, 1907, zli 312 
ZrarAS L G McCallusi J T C SitosaE 3\ \ 
Swanson, I I , Scott j 1 and Clowes C II \ 
Induction of anesthesia m man by intraNenous injection 
of sodium iMi-amy! ethyl barbiturate Proc Soc Eiper 
Iliol &. Med 1929 UM, 399-493 



CLINICAL SURGERY 


FROM THE GR.IDI ATE SCHOOL OF \FEDia\E, I XlVERSITl OF PE^ Y5I LV i\I I 

OPERATIVE TREAT.MEXT OF LOSSES OF SUBSTANCE OF THE 
MANDIBLE, WITH SPECIAL REFERENCE TO FIXATION 
OF EDENTULOUS FRAGMENTS 

ROBFPT n DDS F A t S. L\\\T?E\CE CURTIS A B , M D DDS P^xiadelphu 

P ERMAISENT loss of substance of the man- there are several sound teeth in each fragment 
dible ma> be the result of trauma (tom- the problem of fixation m normal position b> 
minuted fracture from gunshot vound or means of wires or splints to the upper teeth is 
other injurj), osteomj elitis and necrosis or sur- comparativelv simple But the absence of teeth 
gical removal of a part of the bone on account of m either or both mandibular fragments or m the 
a tumor or other pathological condition This upper jaw greatlv complicates the treatment of 
loss of substance, after arrest of disease and heal these deformities 

mg of the soft tissues have taken place, causes a The condition which we particular!) wish to 
more or less marked disabiht>, According to the dis>cuss here, is a healed unilateral defect of the 
location and extent of the defect, the presence of premolar and molar region of the mandible with 
adhesions, and the number of teeth missing a loss of about one and a half inches of bone, 
Where the bone loss involves the lateral portion with several sound teeth in the large fragment 
of the mandible, the fragment on the sound side and the upper jaw , but none m the smaller man- 
IS drawn over toward the defect so that the teeth dibular fragment postenor to the defect As a 
he too/ar luthm thoae of the upper jan Inmost consequmc^ of the absence of teeth to oppose 
cases this mam mandibular fragment is bound those of the upper jaw, the anterior end of this 
over to the smaller fragment b> scar tissues so small fragment pulled upward bv the levator 
that complete reduction to normal position b> muscles attached to it, so that Us lower border, 
manipulation is generallj impossible Occasion instead of being hon 2 onlal, points forward and 
all) , however, mobiUtj is quite free, and the nor- upward at a marked angle, and the gum cover- 
mal space between the fragments can be easil) ing its upper border meets the teeth of the upper 
obtained b) manipulation The resulting maJoc /an (Fjg r) The anterior end of this fragment 
elusion of the teeth and instabiiitv of the frag ma> abo be drawn toward the median line, pro- 
ments renders the mastication of solid fo^ ducing a concavitj m the side of the face Manv 
difficult or impossible In addition, marked ex more or less complicated schemes have been de- 
ternal deformitv is noted The chin deviates to vised for keeping this postenor edentulous frag 
the affected side, and there ma> be a concavilj ment down m position One plan that has 
m the cheek on this side due to upward and m- frequeiitl) been tried is the use of a metal or 
ward displacement of the small bone fragment vulcanite saddle splint resting on the soft tissues 
behind the defect over the edentulous fragment and attached in 

If the loss of substance is at the svmph>sjs of front bv caps to the teeth of the larger mandibular 
the mandible, the normal horseshoe shape of the fragment It has been found that the pressure 
bone will be converted into a V The contracture exerted bj these saddles often causes irritation, 
in front will cause a bilateral drawing m of the pain ulceration, and even sloughing of the soft 
lower teeth, so that thej will bite far w ithm those tissues covenng the bone Others have used a 
of the upper jaw Here again we note a cnppling shaip forked metal extension which punctures the 
of the mastication and a narrowing of the lower gum and penetrates the bone superficialK This 
part of the face appliance is difficult to construct, and the pene- 

In the prehminar) treatment of these defects tration of the bone and soft tissues from the 
prior to bone grafting to restore the bone loss, if mouth frequenth leads to infection The nail 

849 



850 


SURGERY, G^NLCOLOG\ AND OBSTETRICS 



extension principle has been applied to (hc<c cases 
b} Lindcmann fi) The angle of ihe mandible is 
exposed through a small skin incision a hole is 
drilled through the bone and a special bolt passed 
through the hole and fastened with a nut The 
end of the bolt extends out through the skin m 
cision Control of the bone fragment is thus 
achiexed b> making traction on (he bolt m a 
backward and downward direction b> an elastic 
band whose other end is connected with a plaster 
of Pans head cap or with a bar running back 
ward outside the check from a cap splint on the 
teeth These methods are all complicated and 
require highlj specialized dental technique Wlnt 
IS needed for these cases is a simple but efficient 
method of control easilj applicable bj the surgeon 
at the time of operation without previous ehb 
orate dental technique Darcissac (6), m a case 
of double fracture of the mandible posterior to 
the fast tooth on each side, to hold down the short 
posterior fragments drilled a hole through each 
angle, passed a silver wire through the hole in 
the bone, bringing the ends out through the skm 
incision Backward and downward traction on 
the posterior fragments was made bj connecting 
the two wires with a hea\> clastic band around 
the back of the neck \\ e emploj a similar simple 
application of the nail extension principle in con 
trolling the edentulous posterior fragment in the 
mandibular defects under consideration 



III. j I v|>o«ure of angle of mandible Ihrough sbn 
incision 


The treatment of this t\pc of case divides it 
self into two principal stages (i) preliminarj re 
duction and fixation of the fragments in normal 
position (2) rcstontion of the continuitj of the 
mandible b> bone graft 
rreliminary reduction and fixation of the fra» 
menis in normal position Before anasthetumg 
the patient for the operative procedure, a plaster 
of Pans cap must be made for the head to provide 
a means of fixation for the edentulous fragment 
of the mandible In this we follow the technique 
of Srogin (?), whcrcb> a comfortable and firm 
hca<l cap is produced The materials required 
arc (1) stockinette 3 inches wide bv 2 feet long 
(2) narrow gauze bandage t foot long, (3) adhe 
sivc plaster i inch wide, (4) orthoiieclic felt, 4 
strips i3iinchcswidcand 6 inches long, (5) plaster 
of Pans bandage, inches wide, (6) heav> iron 
wire, such as an ordinar> wire coat hanger 
C<mj/r«f/io/i steps (1) The patient is seated in 
a chair and draped with a sheet, (a) in men if the 
case IS to require Icngthj fuation, the hair is 
cIipiKd— otherwise not necessarj Women are 
requested to braid the hair and arrange it m a 
loose cod at the top of the head (3) one end of the 
stockinette is applied over the head to a point 
2 inches below the border of the finished cast 
(4) a gauze bandagt. is tied looselj around the 
stockinette at the top of the head, (5) felt strips 
are cut and adjusted one in each quadrant 0/ ihe 
head, and are fastened in place on the stockinette, 
with adhesive plaster, (6) the free end of the 
stockinette is pulled down over the head and 
trimmed just short of the first lajer Telt strips 
are now between the lajers of the stocki 
nette, (7) a wet plaster of Pans bandage is ap- 
pbed over the stockinette, and is smoothed into 
place, (8) the edges of both la>ers of stockinette 
are turned up to form the lower border of the 
cap, and arc plastered smoothl> into bandage. 
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Fig 3 Hole being drilled through mandible near angle 

(9) a piece of iron coat hanger wire is> bent to fit 
the side of the head against the plaster bandage, 
the hooked end being allowed to project down- 
ward behind the ear on the side of the jaw frag- 
ment to be controlled, (10) a second plaster 
bandage is applied, it being worked well around 
and o\er the wire to hold it firml> m place The 
lower half inch of stockinette is left exposed below 
bandage to produce a smooth rounded border 
The Pushed head cap is shown in Figure 5 Pro 
vision for fixation of the larger mandibular frag- 
ment IS now made b> application of two or three 
pairs of brass evelet wires to the lower and cor- 
responding upper teeth Each pair of upper and 
lower ejelets is connected b> a third wire, hold- 
ing the teeth in occlusion Ihe method has been 
described man) times (3, 3) If a sufficient num- 
ber of sound teeth are present in both javs, this 
method gues adequate fixation, and js \er> much 
simpler than the use of special splints In case 
the teeth are not sufficient in number and stability 
for direct application of ejelel wires, we emploj 
arches made of half-round German silver wire A 
piece of this is molded to conform to the vestibular 
surfaces of the lo\ er teeth and attached to these 
with 24 gauge brass wire ligatures A similar arch 
IS applied to the upper teeth and the upper and 
lower arches are fastened together \ ith the brass 
ligature w ires If desirable or necessarv , the at 
tachments can be made to the teeth at this time, 
and the connecting of the upper and lower teeth 
postponed until after operative reduction How- 
ever, if reduction of the mam fragment and res 
location of occlusion of the teeth xs possible be- 



Iig 4 Brass mre passed through hole at angle of 
mandible 

fore operation, there is no objection to fastenmg 
the teeth together immediate!) We have never 
seen anv difficult) from general amesthesia in 
these cases where the teeth are fastened together 
The patient is nov etherized by mtraoral or m- 
trapharyngeal vaporization The first step of the 
operation is free mobilization of the larger frag- 
ment so that the teeth can be easily brought into 
occlusion with those of the upper jaw To bnng 
this about It may be necessar) to cut bands of 
scar tissue withm the mouth between the tv.o 
fragments The upper and lower teeth are then 
fastened firml) m occlusion This enables the 
operator to judge better the amount of reduction 
necessar) to bring the posterior edentulous frag- 
ment into position After working m the mouth, 
the surgeon should put on fresh gloves before 
proceeding with the extraoral part of the opera 
tion An oblique skm incision, slightly convex 
downward, about 3 centimeters m length, is made 
at the angle of the mandible The deeper tissues 
are divided or pushed a\ a) b> blunt dissection to 
expose the bone at the angle both externally and 
mternallv over an area of about 2 centimeters m 
diameter (Fig 2) A broad, thin elevator is 
passed beneath the angle to raise and support it 
while a small hole is drilled through it The hole 
isdnlled at a point about i s centimeters from the 
edge of the bone (Fig 3) Iv o strands of No 24 
gauge soft brass wire 12 inches long are twisted 
together This double strand is then passed 
through the hole m the angle of the mandible 
(Fig 4) With this wire, downward and back- 
ward traction is made on the bone If the bone 
fragment does not come into proper position it 
must be thoroughi) freed from scar tissue con 
ncctions b> scissors inserted m the incision Per- 
foration into the mouth through the mucous 
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fig s Wire from angle of mamfiblc connecle*! »Uh 
hook on plaster of 1 arts head cap by elastic Innd making 
traction on edentulous posterior fragment 

membrane should be a\oide<l if (KDssible, because 
jf it occurs a longer time is required for healing 
and infection ma> take place along the wire 
Hotte\er it is essential at all costs to free thor 
oughlv the mandibular fragment at this time «o 
that complete reduction is possible bv d<>»msar<l 
and backward traction on the w ire The ends of 
the wire are twisted together outside the wound 
and connected to the hook on the piaster head 
cap either directlj or b) means of a heaaa elastic 




hi 0 KiKnlipnogram showing comminuted gunshot 
fraetuK o! )ell *«jp oi manditAf 

Iianddig s) The tension on the wire must be 
suflicicnl to keep the edentulous mandibular frag 
ment down in position The wound is closed with 
a feu interrupted dermal sutures, without dram 
age the w irc emerging through its posterior end 
it iscoaered with a small gaure dressing attached 
with adhesive plaster \er\ little postoperative 
reaction occurs as a rule, cspccialh if the oral 
mucous membrane has not been opened The 
sutures are removed on the fifth dav Uv these 
procedures the two mandibular fragments are re 
duced and fixed in their normal positions, and the 
space lictwccn them corresponds in length to the 
lost [xirlion of bone It is now necessarv to wait 
for a pcnrol of 2 to 8 weeks until healing of the 
soft tissues takes, place that is, until the cnd» ol 
the bone fragments arc saftlv scaled olT from the 
mouth cavilv and from external wound infection 
The bead apparatus and wires on the teeth re- 
main in place (luring this time The patient is 
fed on liquids through a lube In manv cases 
where teeth ire missing semisohd and mashed 
foods can be taken 

/ 1//IHIJ Uie tnaiiJibiilur defect b\ 0 bone Rraft 
\s soon as it is considered that the ends of the 
mandibular fragments are safe from infection 
from the foregoing operative procedure (j to 8 
weeks), the bone grafting operation to restore 
continuitj IS undertaken In previous articles 
(4» 5) have set forth the advantages of the 
crest of the ilium as a source of the mandibular 
bone t,raft Ihe crest of the ilium furnishes a 
large piece of bone, of porous structure, closeh 
allied to that of the mandible, is casiU penetrated 
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Tjg 8 Roentgenogram showing traction wire bolding 
posterior fragment in position also extent of mandibular 
defect 


bj new \ascular suppl>, and can be readil) cut 
to suitable shape The disabihtj produced bj 
removal of the graft ts quite temporary and the 
danger negligible These points favor it over the 
usual thick, graft from the tibia, which is dense, 
not easil> penetrated by new vascular suppl>, is 
brittle and hard to trim to the desired shape, and 
Its removal ma> be followed by fracture of the 
leg unless extreme postoperative care is used In 
these detects of the lower jaw, there is no neccs 
sity for strength and rigidit) of the graft itself, 
because the fragments are alread) held firml> b> 
the fixation apparatus and there need be no de 
pendence on the graft for immobilization 
The patient is etherized without dt&turbtng the 
fixation apparatus on the bone fragments The 
first step IS exposure and preparation of the ends 
of the mandibular fragments This is. done before 
the gratt is removed from the ihum m order that 
the size of graft required ma> be delennmcd and 
also on account of the possibility of opening into 
iht mouth while preparing the mandibular site — 
an accident which would render useless the graft 
at this time A skin incision with convexity dmvn 
ward IS made over the bonj defect, and the skm 
flap IS turned upward A second flap, consisting 
of deeper tit.bues, is then turned up Extreme care 
IS taken to avoid opening into the buccal cavity 
Scar tissue between the fragments is carefully 
removed and the ends of the bone arc thoroughly 
exposed ind beveled slightly to create broad 
freshened surfaces A hole is drilled m the end 
of each fragment for the passage of a \o 24 gauge 
brass wire Bleeding is arrested The length of 
the gap is measured with a probe 
An incision is made along the crest of the ihum 
of the same side as the jaw defect, down to the 



Fiff 9 Roentgenogram showingbone gra/t from crestof 
ilium filling defect of mandible 

periosteum, beginning at the anterior superior 
spine back as far as necessary The muscles at- 
tached to the outer and inner lips of the crest are 
stripped down, and a piece of bone is removed 
with a metacarpal saw, beginning at the anterior 
superior spine and working backward The graft 
comprises the full v idth of the crest of the ihum 
and should be of suflicient length and depth to 
fill the gap m the mandible, allowance being made 
for slightly 0 v erlapping the mandibular fragments 
at each end The detached muscles are brought 
over the site of removal of the graft and sutured 
together with chromicized catgut, the skm of the 
iliac wound is closed with dermal sutures A small 
rubber tissue drain may be ins.erted for 24 hours 



Iig 10 Patient after restoration of continuity of man 
dible shomng CTttnt of mouth opening and no lateral 
deiution of lower jaw 
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Anj shreds of muscle are rcmo\ed from the 
graft, but periosteum is allowed to remain The 
ends are slightlj beveled and holes drilled m them 
The w ires attached to the mandibular fragments 
are then passed through the holes and twisted so 
that the graft fits snugly in contact with the 
mandibular fragments We prefer w ire hone su 
tures to catgut or kangaroo tendon because a 
very much firmer contact between the hones can 
be obtained The ends of the wires arc cut off 
short and turned over so that thev will not project 
into the soft tissues The wires usually remain 
permanently without causing irritation, hut they 
can easily be removed later if desired The laver 
of deeper soft tissues is sutured with catgut to 
cover the bone and the skin flap is clo^e^l with 
interrupted dermal sutures, usually w ithout 
drainage 

Posloperalne Irealmevl The wire fixation on 
the teeth is kept in place for about 13 weeks after 
the graft opieration It is generallv not necessary 
to retain the traction on the posterior fragment 
for this length of time Usually about 4 weeks 
after the operation the head cap and the traction 
wire can be removed After 8 weeks the upper 
and lower teeth can be unlocked at intervals to 
permit gentle exercise and to stimulate bone con 
solidation Union should lie firm m about s 
months, after which it is usually possible to have 
the missing teeth replaced by an artificial denture 

The following is a brief description of a case 
illustrating the application of these principles 

II H male aged 31 >ears chauffeur was shot with a 
large caliber pistol in \ugust igao (he bullet enlenng the 
left side of the face shattering the left side of (he mamlible 
and remaining imbedded in the tissues (Fig 6) An opera 
tion was performed at (hat time for removal of detached 
teeth bone fragments and bullet In October an open 


bite metal dental splint wilh saddle resting on the gum 
over the posterior edentulous fragment was inserted By 
January ipjo suppuration had ceased and the tissues had 
healed The patient was referred to us by Dr F C 
Dartleman of Newark New Jersey on March 17 1930 for 
further treatment At this lime a gap of about iH inches 
was found on the left side of the mandible This defect 
extended from just posterior to the left central mesor 
tooth to about the second molar region There were no 
teeth in the bone fragment postenor to the defect Only 
four teeth w ere present in the mam mandibular fragment 
The metal splint was still in position and the saddle rest 
ing on the gum kept the short postenor fragment down 
in place but there was ulceration of the soft tissues from 
undue pressure On removal of the splint the mam man 
dibular fragment was found to be freely movable and 
showed n tendency to swing over to the left side throwing 
the teeth out of occlusion and causing marked external 
deformity (hig 1) The metal splint was discarded and 
the remaining loner teeth were brought into correct oc 
elusion with the upper teeth and fastened by means of 
nire arches The snort posterior fragment was prevented 
from lilting upward by wire passed through the left angle 
and connected to a plaster of Paris head cap (Fig 8) 
May 16 1430 theppin the mandible wasfilled byabone 
graft from the crest of the ilmm June 30 1930 the head 
cap and tnetion wire were removed September 8 1930 
the wires conneeling the teeth were cut and bone coasoh 
daiion was practically complete (Fig c) The patient 
could open the mouth without any lateral deviation of the 
mandible (t-ig 10) 
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I T should be the aim of the surgeon, m 
operating on a patient iMth goiter, to do 
just as much as the patient can withstand 
at one time In his estimation of the risk jn\oKed 
b> whatever procedure, ranging from merel> 
transporting the patient to the operating room to 
complete subtotal th> roidectomj , lies the out- 
come of the case If the surgeon underestimates 
the risk, the patient dies, if he overestimates it, 
the patient suffers the added pam and e-vpense 
of having the operation unnccessardj divided 
into stages Goiter patients do not die as often os 
the> are killed, to put it plainly However 
greatly he has merensed his risk by delay in 
coming to the surgeon, the fact remains that the 
goiter patient who dies after operation is dead 
because too much surgery has been perfonned, 
regardless of what it was or why it was done 
Since patients vary so widely m the picture they 
present and there is a corresponding variation in 
response to prepantory treatment, one must 
individualize by drawing on a variety of opera 
live procedures and doing that one best adapted 
to the particular situation 
The choice of operation to be done is dictated 
With a V lew of the natural course of thy rotoxico- 
sis Our own patients rarely come to us m a 
relative remission of the disease They come to 
us on the “downgrade/’ frequently only when 
they simply cannot carry on any longer WTiere 
the surgeon errs most frequently in choosing to 
do loo much to a seriously depleted patient is in 
losing Sight of this fact He forgets that the 
patient will probably get on the upgrade again if 
not operated on after the usual preparatory 
treatment at complete rest He ma\ increase 
his error by assuming that the goiter must be 
entirely remov ed during one hospital stay 
whereas the occurrence of a relative remission, 
when operation becomes safest, may be made 
more certain and even hastened by ligations m 
the very sick followed by a wait of 3 £0 6 months 
It 15 our purpose here merely to outline the 
technique of those operations, other than sub- 
total thyroidectomv, which we find useful to- 
gether with a brief mention of indications for 
their use, reserving detailed discussion for the 
subtotal or one stage opention Ligation is 
reserved for those patients, usually elderly, who 

>Rcid by the tenur ■othc'i belo e the Meatokl Soeiely 


clearly cannot be put m shape for even partial 
removal of the gland at the first hospital stay 
by reason of extreme emaciation or cardiac 
decompensation requiring digitalis for its control 
Because the disease has usually been of long 
standing, subsequent remission can be hoped 
for only after a period of months during which 
they neither need, nor can they afford, hospitali- 
zation following ligation Certain patients in 
young middle life will occasionally be seen in 
whom the pulse rate remains rapi^ above 120, 
and the pulse pressure wide over a period of 
weeks of complete bed rest, though the basal 
metabolism may not remain high They arc 
“unknown quantities”, ligation is justified on 
them We ligate only one side at a time, one 
ligation offers quite enough hazard to such 
patients We have learned through bitter ex- 
perience that because a patient has withstood 
any given operation it cannot be assumed that he 
will again withstand it on the following day or 
one week later (So slight a procedure as ligation 
proved fatal August 30, 1930, to Mrs McC 5 
days after she had passed through a first ligation 
uith very little reaction ) We have not suffi- 
ciently realized that any operation may use up 
almost all of that mysterious quality, reserve, 
for an indefinite time Accordingly, we com- 
pletely evaluate our patient again before doing 
the second ligation Tins holds true for anv 
dnisto$i of thyroidectomy tnto wfioteoer stages seem 
best It should hardly be necessary to reiterate 
that there is no “emergency surgery ” in thyro- 
toxicosis, ligation has no place in the treatment of 
a dying patient The patient who needs successn e 
ligations is rarely in good enough nutritional or 
cardiovascular condition to withstand further 
attack directly on the goiter during that hospital 
stay The maximum improv ement ensues o\ er a 
petKxi of from 3 to 6 months It is highly im- 
portartt to insist on further hospitalization and 
operation when the rale of improvement falls off, 
lest one delay too long and the patient once 
mote gets on the dow n grade 
Our preliminary medication is the same for 
ligation as for all other operations on the gland, 

I e , a dose of one of the barbiturates, either bv 
mouth, mlravenously , or per rectum calculated m 
knowledge of the patient’s metabolism, weight, 

of (be MiJsoun VsHry DesMwnes Oetahtr t6 tsjo 
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Fis I The ultimate scar Will be hirlden by4 fincchaift 

and age, a tolerance lest haMng been cametl out 
pre\ Jousl\ The dose is suflicient onE> to protiuco 
the state of semi anxsthesia, on nhich uc 
ha'e written el»ewherc no moriihmc is gnen 
but the patient recei%es a h\po(lcnntc injection 
of atropine before operation Nitrous osid in 
halation is cmplosed as the final anasthetic 
agent 

We locate the line of incision bj searching for 
the slight depression th-it c-in be felt and usuall> 
seen between the apc'c of the pole and the lateral 
border of the iar\nx The incision of which the 
inner third lies o%er the larxnx and the outer two- 
thirds o\er the thjroid tissue is made litcralh 
and slightlj upward in a skin fold, if jwssible 
It need not be o\er an inch in length it is con 
imued down through the plat>sma The ujiper 
and lower borders of the incision arc then rc 
traded \erticall) and the detp fascia and ribbon 
muscles split Jongjtud]nalI> and retracted until 
the surface of the upper pole is recognircil is it 
ascends and descends with swallowing The pole 
is grasped with a hsmostit and lifted tow ml the 
operator into the clearlj defined groo\c between 
the pole and the lar\nx a curved Kocher ligature 
earner is inserted pointing Uterall) and siightl> 
upward and gentlj passed behind the pole untif 
Its tip can be seen against the laver of deep 
fascia at the lateral and posterior border This 
tissue is split, freeing the tip of the Kocher, a 
ligature of extra hard catgut inserted and the 
Kocher withdrawn The double strand of cilgut 
IS tied traction on the pole is released, and do 
sure of the incision completed bj one suture 
through the cervical fascia two m theplat>sma. 


md two skm sutures Bj this method one has 
tied the entire upper pole, including the vessels, 
nerves and Ijmphitics There are ordinanlv no 
bleeding points to be tied as the operation isone 
carried out largelv bv blunt dissection The 
complete [Tfoccdure takes from 5 (0 lominutes 

There is 1 group of patients that, on prepara 
ton treatment docs not get into entireh satis 
facton condition for subtotal thvroidectomv , 
pirlicularh if the latter o[>cr 3 tion promi<es to be 
extensive because of a large gland These are 
regarded is uncerlim risks in which one could 
not aiTord to have anv thing go wrong at opera 
tion in which 1 bid "break’ might senouslv 
encroach on the margin of safetv In such cases 
wcdividc the operation, not into two lobectomies 
but into two stages the first of which is performed 
IS follows 

The usual exposure of the goiter is carried out 
through 1 marked collar incision of skin and fat 
longitudinal division of cervical fascia and 
splitting of ribbon muscles, the fascia is then 
cross cut for about j centimeters to each side of 
the midline it the level of the upper poles The 
siernothv roid mu«clc is cross div ided and allowed 
to retract All bleetling points which have been 
ciughtarecircfuflv ligated the four points of the 
cervical fa«cia formetl bv longitudinal and cross 
division art caught m one continuous suture the 
fat pad IS ipproximited with i fen interrupted 
sutures, and (he <km incision completeh cloved 

\ftcr a week, subtolil thvroidectomv mav be 
earned out, if the prehminarv csiimaiion of the 
pitienl his been correct, through 1 field rendered 
blooillcss b> the former operation and therefore 
in far shorter time than would othen\i«e be the 
case The catgut sutures arc soft enough after 
this interval so that one cm scpanle the lavers 
prcviousl> clissecictl ind begin the ictuil resec 
lion of the glmd w ithin a few seconds of the start 
of openiion In final closure, there is almost 
nothing to ligate except the vessels m the thjroid 
Itself This flap cutting operation will some 
times atlow one to do a sublotil thvroidectomi 
on a patient a week after he could clearK have 
vvithstoorl onh single lobectomv and with a 
better scar than results from lobectomies a 
week Or ten dajs apart However we are grad 
uallv coming to the view that the patient on 
whom lobcclom} onlv is indicated because of 
poor general condition should not have more 
than one lobectomv performed during that hos 
pital staj since the first operation draws 'o 
hcavi1> on his reserve Two pitienls within the 
past jear come to mind who simplv wilted ana 
died when second lobectomies were performed a 
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Tig 2 Full thickness fat flaps mean satisfactory 
wound closure 

week after primary lobectomies had been accom- 
plished ^\ith practicall) no upset The “flap 
cutting” should be reserved for those who are 
nearl> good enough for subtotal th> rotdectom> , 
but in whom a ver> large goiter and big, pulsat- 
ing, superficial veins promise such technical 
difficulties that, should a slip occur, it would 
greatl> endanger the patient The ‘‘flap cutting” 
seems to take ver> little out of the patient since 
it lasts onlj a few minutes, the gland itself is not 
manipulated, and a minimum of inhalation 
anesthetic is required, relaxation being unim- 
portant It becomes difficult to do subtotal 
operation if as much as 10 da>s elapse, however, 
due to the organization of adhesions One week 
IS the ideal interval There occurs in our prac- 
tice a ver> considerable group of patients past 
middle age who have not deteriorated to the 
point that preliminar> ligation only is considered, 
but on whom subtotal thy roidectom> would 
throw a burden poorly tolerated Cosmetic 
considerations are here entirely secondary, it is 
important that operation be done quickly and 
that the period of confinement to bed be short 
These requirements are ideally met by dividing 
the operation into two lobectomies done at 
different periods of hospitalization with an 
interval of about 3 months intervening This 
greatly lessens the risk m working on a pemon 
of over, sav, 55 vears whose cardiovascular- 
renal situation is made more uncertain by 
thyrotoxicosis We are constantly finding new 
evidence that as little surgerv as possible should 
be done at a time to one past middle lift 



Tiff 3 Position of larynx determines site of mid ribbon 
cleft 

Lobectomy is performed m such cases by 
making the skin incision over the body of the 
sternomastoid muscle, splitting that muscle 
through as much of its length as necessary But 
little bleeding is encountered and one comes onto 
the lobe m an unbelievablv short time, with 
excellent exposure The lobe and part of the 
isthmus, if desired, are resected m the routine 
manner, bleeding points are ligated, a Penrose 
drain is laid over the ghnd stump with its 
ends projecting at the upper and lower extremi- 
ties of the incision, and a single mattress suture 
of silk is passed through the skin and cervical 
fasaa, drawing them fairly snugly together over 
the center of the dram The ultimate scar is 
astonishingly good and after a year resembles 
only a fine wrinkle The natural tendency of 
the wound edges is to draw together, since the 
incision is a muscle splitting one Moreov er, only 
a small portion of the incision extends above the 
collar of a man, whereas women m the age group 
m which this operation is usually found desirable 
are as thoroughly reconciled to wrinkles as they 
ever will be W'e should hesitate very much to 
follow this technique on a y oung w oman , franklv , 
no matter how well resigned to such scars the 
patient may be, her friends form a very different 
opinion and decide that thev will go to a surgeon 
who makes nice collar incisions that can be hidden 
by a string of beads But for results, no other 
method we know of getting out one lobe m the 
shortest time and with the least trauma can 
compart with it It is beautifully adapted to 
large glands and to subclavicular lobes, since it 
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Tis; 4 \dequate cTposurc without «trraoh)o>d mus 
cle diMsion 

facilitates freeing the upper pole and “skidding ’ 
the lobe up into the neck The opposite side 
the sue of subsequent opcntion is not opened, 
thus making the second operation quite as eas> 
as the first 

Wc realize that the subdii ision of patients into 
groups suitable for the \arious operations so far 
described has been sonicivlnt mdcfimte Ont\ 
careful indiMilual estimation of each patient 
permits one to be dogmatic as to what methoil 
of approach is preferable We hasc indicaterl 
somewhat sketchil> that (a) the scriousl> dc 
pleted thjrotoxic wreck, with gcncraliml paren 
chj matous damage often added to the degenera 
tion of advanced \ears is fit onl) for ligations, 
followed b) a period of restoration before being 
considered as a possibililj for direct attack on 
the gland (b) the patient who lacks a little of 
being a safe risk for subtotal ih>roidectom>, 
pirtivuhrl) because of anticipated Irchntcal 
difficulties can have the thj roidectomy itself 
much simplified b> a preliminary flap cutting 
with an interval of about a week, (c) the patient, 
especiallj a man but also a woman of advancerl 
jears, who is ‘ too good for ligation” but highl> 
uncertain for subtotal th) roidectomj is more 
easily and safely handled b> single lobectomies 
through lateral, muscle splitting incisions at 
diflerent periods of hospitalization about 3 to 
6 months apart 

We now come to the patient who is an accept 
able risk for subtotal thj roidectomy The line of 
skin incision is marked bj the pressure of a 
strand of silkworm gut held between the thumb 
and indec finger of both hands (Fig i), the 


thumbs resting on the clavicles This puts the 
incision just at the level at which a string of 
beads will rest The mark made by the gut re 
mains as a line of pallor clearly visible for about 
five minutes against the familiar flush of the 
thyrotoxic patients skin It provides a guide 
along which the skin incision is made with an 
accuracy that cannot otherwise be approximated 
The incision is carried down through the full 
thickness of the fat pad, and on the exactness w iih 
which this and the succeeding step are earned 
out depends to a large extent the cosmetic 
result, (he smooth contour of the female neck is 
due to this pad of subcutaneous fat beneath which 
lies the platy sma The edge 01 the upper flap of 
the incision is lifted by an Albs forceps (Fig i) 
which IS carefully placed to grasp its full thick 
ness, that the entire fat pad may be dissected 
away, with the skin, from the platysma The 
lower flap is similarly dissected but only for ? or 
3 centimeters from the line of incision By leav 
ing the platysma attached to the deep layers, wc 
avoid cross division of the large veins lying 
beneath it The upper and lower flaps are now 
lifteil and automatic retractors separate them 
V ertically , thus exposing the deeper lay ers co\ ered 
by platy sma The next step is the exact location 
of (he larynx this is done by palpation of it be 
(ween the index and middle fingers of the opera 
tor s left band (Fig 3), the lips of the fingers 
|»ointing toward the patient s feet From a 
point equidistant between them the longitudinal 
incision of platvsma, cervical fascia and nhbort 
muscles is earned out, an incision made thua 
will properly separate the ribbon muscles which 
may hav e been deflected to one side or the other 
by unequal enlargement of the two lobes lUth 
the longitudinal incision guided bv preliminary 
palpation of the lary nx one follows the anatomical 
midline If the goiter is large or the neck muscles 
particularly powerful, wc obtain more room bi a 
high cross division of the cervical fascia rather 
than by cross divnding the ribbon muscles This 
IS done by slipping the scissors transversely 
between the fascia and the muscle (Fig 4), at a 
point slightly below the apex of the upper pole 
then cutting the fascia for a distance of about 
3 centimeters from the mtdline This may be 
done on either or both sides Retraction of the 
muscles, once this cross divasion of the fascia 
has been made, is easy and gives adequate ex 
posure in all but enormous goiters Small himo 
stats are leR on the four points of fascia thus 
formed for approximation at closure 

Narrow retractors arc inserted into the incision 
on the side to be approached first, one opposite 
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the mam bod> of the lobe, the other opposite the 
upper pole Retraction is maintained not onl> 
laterally but also upward “toward the ceiling” 
The sternoth> roid muscle is seen crossing the 
lobe diagonally and is cross divided and sacrificed 
entirely (Fig 5), the retractors being replaced 
more deeply to include it as ivell as the fine film 
of cervical fascia which invests the anterior and 
lateral surfaces of the lobe and is readily separated 
from the true capsule of the gland This proper 
“cleaning ’ of the gland and upper pole free of 
the minor muscle and fascial elements, often 
stuck to the capsule because of perithyroiditis, 
IS most important in facilitating later delivery of 
the upper pole and the lobe itself without danger- 
ous traction on them The success of one's handl 
mg of the thyroid is throughout dependent to a 
large extent on one’s appreciation of tissue 
planes and lines of cleav age , this is most strikingly 
true m dealing with large goiters and subslernal 
or retrotracheal growths, and can readily be 
appreciated in seeing how a dexterous surgeon 
who IS familiar with the problem will make such a 
gland seem to “pop up” into a position where 
It can be conveniently handled 
The retractors in the hands of the second assist- 
ant are now holding away the tissues invest- 
ing the lateral aspect of the lobe, while we 
attack the upper pole As was done m ligation, 
the pole is grasped, as high as possible, with a 
hcemostat and gently lifted up out of the neck 
toward the operator At the same time a Kocher 
ligature earner is inserted into the groove be 
tween the pole and the larynx and passed lat- 



r»g 6 Rccurience obviated by complete removal of 
upper pole 

erally (Fig 6), and slightly superiorly, mamtam- 
mg pressure against the pole with the Kocher and 
lifting the pole out of the neck until the point of 
the instrument can be felt and seen to have 
passed completely behind the pole If any tissues 
remain covering the point of the Kocher, they 
may be carefully separated from the pole and 
pushed laterally by an assistant, thus freeing the 
Kocher entirely It is highly important m order 
to avoid injury to the larynx that the larynx 
be not used as a fulcrum for depression of the 
handle of the Kocher, the pressure on the jnstru 
ment need be only light, if one is m the proper 
layer immediately within the fascia surrounding 
the pole, and must be applied only in a lateral 
direction During this maneuver, the index 
finger of the left hand may rest lightly against 
the lateral wall of the pole and toward its pos- 
terior surface, the difference between thyroid 
tissue and surrounding structures should be 
familiar enough that any tendency of the Kocher 
to penetrate the pole, thus leaving some of it, or 
to go too deeply can be instantly detected 
With the pole freed and lifted toward the 
operator, a downward pull is now maintained by 
the haemostat first placed on it while the first 
assistant places h^mostats, their points directed 
transversely and slightly upward, on the lateral, 
anterior, and medial surfaces of the pole and com- 
pletely divides It below them, one or two more 
harmostats control the back bleeding It is seen 
that there is no thyroid tissue remaining above 
an intact blood supply when the pole is dealt 
with m this way This is, m our opinion, highly 
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ns 7 Deli\cr> of loner pole by traction on occc<«)r> 
\eins etc 

important for the maioni\ of recurrences that 
come to us from other surgeons have iheir 
recurrences in the upper pules "Inch cleirh is 
seen at operation ha\c ne\er been cx|H)Sc<I 
before In no other v\a\ than in fuHv exposing 
and bringing up the tissue cm realK high jioles 
be remox cd 

The cleli\er> of the bod) of the lobe is next 
earned out It is grasped io«ird us htcril 
surface b\ i fine toothed clamp m<l routed 
medialh and out of the neck W hiic this tension 
is maintained a flat instrument such as the Kocher 
ligature earner or the closed blades of the 
scissors, IS introduced into the cleaxage plane 
between the thin inxesling fascia and the true 
gland capsule and as the communicating xems 
are encountered at the lateral inferior border of 
the lobe the) are lifted (Fig 7) on the point of 
the dissecting instrument md dixided bclxxccn 
hamostats their medial portions are then used 
to help maintain the rotating and lifting tension 
on the lobe This method of blunt and sharp 
dissection against constant tension is carried 
around the lower pole and then toward the mid 
line until the entire lobe can be brought up com 
pleteK free of all attachments saxe those on its 
posterior surface and the opposite lobe Dunng 
this step, the point of application of traction on 
the lobe is shifted as the dissection proceeds 
likewise the retractor in the hand of the second 
assistant is slid along so that it remains opposite 
the adxancing point of dissection and presides 
the maximum room for the operator With a 
retrotracheal groxx th or one that is largel) sub 


clavicular, tension on the gland is best mam 
tame<l bx a sharp toothed or ‘ cal s paw ’ re 
tractor xx hich is shifted to lake a fresh grip as the 
lobe IS rolled out of its bed Strong traction on 
the gland is at no time safe or nccessar) This 
method depends on the fact that the gland will 
litenll) roll out of Us bed if the inxcsting lasers 
arc dissected off in the proper plane against 
gentle tension It will be noted that no men 
tion has been made of manipulation or delixer) 
of the gland li) the operator s fingers It is our 
custom to keep our fingers out of the neck except 
for the purpose of occasional palpation ncxer for 
manipulation of structures Such handling is a 
fruitful source of injur) to the recurrent nerxe 
The one occasion on xxhich fingers are more 
useful than dangerous is in the delixer) of a 
suliclax icuhr lol« once the upper pole has been 
delixcrcd, the lateral xcins dixidcd and the proper 
tissue plane entered latcralK, the operators 
index finger max be introduced along this plane 
beneath the claxiclc and used to strip off the 
tissues inxesling the capsule at the inferior 
margin of the lobe Here again howexer, pres 
sure IS not excrtcil toward the gland but awa) 
from It. the dclixcrx of the lobe being accom 
plishexl bx upward rotation with a sharp toothed 
retractor as the mxesting tissues are stripped 
off the capsule 

Once the lobe has been rielixered a roxx of 
hamosiais is placed in position on the capsule 
from the point at which the posterior border of 
the upper pole joins the lobe around the lateral 
and inferior surfaces of the lobe to the midlire 
(I ig 8) These mark the plane of rejection and 
m placing them the operator determines how 
much of the lobe shall be left in xiew of the 
character of the gland and the patient’s toxicit) 
and age Behind this line no cutting or manipu 
lation IS to be done the usual sites of the major 
It) of the paralh)roids and of the recurrent 
nerxe arc protected After the lobe is marked 
for resection a fresh towel is placed across this 
side of the field, the second assistant moxes to 
the opimsite side of the table, and the opposite 
lobe IS attacked in the same wax b) cross cutting 
the stcrnolh) roid and stripping it laterallx, 
dchxcring and dixulmg the upper pole freeing 
the lateral and inferior margins of the lobe b) 
blunt and sharp dissection against tension 
delivering the lobe and appl)ing the roxx ot 
clamps marking the plane of resection 

We arc now performing the actual amputation 
of the lobes xxith a high frequencx ‘ ® 

the t>pc being tested b) the American Collep 
of Surgeons (Fig 8) It is at its best on the 
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I ig 8 Resection plane identified before endotherm 
amputation 

diffusely h>perplastic glands in which ordmaril> 
there is much capillarj oozing The instrument 
does awa> with this, so that fewer clamps are 
placed in the field, moreover, this effect of sealing 
the surface of the stump should, and probabI> 
does, soniewhat decrease postoperative toxicitj 
Following amputation, the current is chang^ 
from “cutting” to “coagulating” and the bits of 
tissue held bj hremostats, except those on the 
upper pole, are touched with the instrument and 
the clamps removed A few larger vessels will 
sometimes have to be caught again, m which case 
they are tied \\ e ha\ e occasional!) done cases 
in which no ligatures whatever were necessary 
other than the transfixing and ligation of the 
upper poles Unquestionablj a tremendous 
saving m time of closure results in all cases and, 
as less catgut is left in the neck there is a saving 
in catgut expense and less tendenc) to serum 
collection The use of the high frequencj knife 
will undoubtedl) result in our doing fewer flap 
cutting operations m the future, since the time 
consuming ligation of bleeding points is so largelj 
obviated After amputation of the stump, the 
upper poles are transfixed w ith a suture and tied, 
all ligation nccessar> after coagulation is carried 
out and, if there is anj tendency of the stump to 
be “wet,” a running suture of catgut is whipped 
around the edge of the stump and brought 
across under tension and sutured to the stump of 
the upper pole, to produce pressure on the gland 
bed The inhalation anesthetic is taken awa> 
and the patient is roused sufTicientlv to strain or 
cough and the stump again inspected for bleed 



mg It IS preferable to hav e an ov erlooked v essel 
start oozing at this point rather than after the 
patient has been put to bed and first begins to 
talk and swallow 

Closure and drainage of the neck remain We 
drain after practicall) all goiter operations A 
narrow retractor is placed in the cavitj and its 
handle elevated and pushed toward the midlme 
so that the tip of the retractor presses outward 
and upward against the muscles and cervical 
fascia at a point just medial to the end of the 
skin incision A small longitudinal incision 
through these la>ers is made with the high 
frequenc) knife sufficient to free the tip of the 
retractor to which a hsemostat i<; fastened and 
pulled through into the cavit> by reversing the 
pull on the retractor A Penrose dram, \arjing 
m length according to the amount of dead space 
to be filled, is placed between the blades of the 
h«mostat which are then locked and the instru- 
ment IS withdrawn, bringing the tip of the dram 
with It The portion of dram within the neck is 
carefully packed into the cavitj on that side 
Another dram is introduced into the opposite 
cavitj in a similar fashion Thej do not cross 
the trachea, but come out their respectue sides 
(Fig 9) We are now read) for closure The 
patient's head is raised, flexing the neck, and 
the four hiemostats marking the four comers of 
the cervical fascia (if the fascia was cross cut) 
are brought together and transfixed bv a suture 
An additional suture ma> be placed laterallv on 
each side if the cross division has been over 2 
centimeters long This suture is tied and con- 
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Tig 10 \<]cquatefat plastic meansthin loose »l.jn «caf 

tinued (lonnHard, unmnfi the cenical hscia in 
the midhne ihrouchout the length of the longi 
tudinal incision (tig 9) \\c ha^e thus axouled 
crossing the trachea ^^tth drains and bringing 
them through the midlmc incision in the fascia 
This IS of great satue in a\oiding fKation of the 
incision to the trachea, cspcciall> in the case of 
very large goiters the removal of which leaves 
much dead space The automatic retractors 
are now removed from the upper and lower flaps 
and a careful search for bleeding under the flaps 
IS made after we have removed the tension on 
them Three to five interrupted sutures are 
placed in the fat (Fig 10), if ihisstcp is accurately 
done the skin edges will be found nicely approvi 
mated and suture of the skin is neccssarv onlv to 
prevent displacement of the levels during the 
few hours required for scaling off the skin edges 
The sutures m the fat pad take the tension, more 
over, off the skin sutures We use No 0000 
Chinese silk, swedged on to No 12 non cutting 
needles, for the skin, starting a continuous suture 
from the midline laterallv on each side to the 
point at which the dram protrudes at the ealrcme 


angle (Fig 10) of the incision Skin sutures 
arc removed in 24 hours, drains are removed 
half way at 24 hours and entirely at 48 hours 
unless the goiter has been very large, m which 
case they remain longer 
Wt have emphasized the importance to the 
final cosmetic result of (i) accurate dissection 
of the entire fat pad along with the skm flaps, 
(2) avoidance of cross cutting the sternohyoid 
and omohyoid substituting cross division of the 
fascia instead, (j) complete closure of the 
longitudinal incision m the cervical fascia, and 
(4) accurate suture of the fat pad m closure In 
tho<<. cases which occur sometimes, though 
rarcK, in which wc have either not closed the 
neck at operation or have had to reopen it later 
for any purpose, we take advantage of the first, 
thml, and fourth of the points mentioned in 
doing s(co)tdar} closure There is always a 
certain amount of infection in such a wound and 
sufficient lime must be allowed for this to have 
fairly well cleared up, as well as for the patient 
to have recovered entirely from the situation 
that precipitated the emergency resulting in 
the incision s having been left unsutured or re 
opened This period is usually from 10 davs to 
2 weeks Under very light nitrous oaide mhala 
non the fat pad is stripped back from whatever 
position in which it has become adherent in both 
upper and lower flaps One or two sutures draw 
the cervical fascia together over the laryaut and 
upper trachea The entire thickness of the 
flaps IS then strongly everted above and below, 
brought together, and secured b\ several inter 
ruptc^ sutures passing only through the fat ^ 
single, narrow flat strip of rubber lies trans 
verscly beneath the fat and protrudes at either 
angle of the incision No sutures are placed in 
the skin, since approtimalion of the fat in marked 
eversion of the edges of the flaps will lead to 
gradual approach and union of the skin edges in 
spite of the inversion resulting from the previous 
inflammation and oedema, the drain is removed 
in 2 or 3 davs We have had the best results 
from dealing with secondary closures in this wav 
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T he purpose of this paper is to descnbe a 
method of performing arthrodesis of the hip 
m children in uhom tuberculous orpjogenic 
infection has caused massive destruction of the 
joint In the typical case for ivhich this method 
IS especially suitable, the head and neck of the 
femur have been complete!) destrojed and the 
acetabulum has been markedly eroded The up- 
per end of the femur represented b> the great 
trochanter ma> lie near the acetabulum or ma> 
be displaced upward on the wing of the ilmm In 
either position it is commonlj fixed b> scar tissue, 
cartilage, or bone (Figs i, 4, and 7) 

Important clinical findings m this group of 
patients are limp, a limited range of motion which 
IS often painful, deformity, and instabiht) of the 
joint The indications for treatment therefore are 
(x) correction of the deformity and (2) the pro- 
duction of a painless and stable joint b> arthrod- 
esis 

In our experience, correction of deformity has 
readily been secured but the production of bony 
ankjlosis has been difficult to accomplish Fre- 
quent failure to obtain bony fusion bj an> of the 
commonl) accepted methods of arthrodesis has 
led to the development of a procedure which has 
been highly successful in the treatment of this 
rather difficult group of patients This procedure 
IS carried out m several stages (i) correction of 
deformit) , (2) arthrodesis of the hip in wide ab- 
duction, and (3) reduction of the widely abducted 
position by subtrochanteric osteotomj 

CORRECTION OF DEFORMITY 

In the majorit) of our patients, the disease 
was quiescent as far as could be determined by 
clinical and roentgenological examinations De- 
formities of flexion and adduction, together with 
shortening, were of common occurrence In the 
patient with a moderate degree of deformitj, cor- 
rection was generally secured b> gradual stretch- 
ing of the contracted flexor and adductor group 
of muscles w ith adhesiv e traction In the morese- 
vere deformities, correction was obtained by free- 
ing thegrcit trochanter from thewmg of the ilium 
and applving heavy traction to a steel pm which 
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had been drilled through the lower end of the di 
aphysis of the femur With either type of trac- 
tion the affected extremity was gradually brought 
to a position of wide abduction Traction plus 
wide abduction brings the great trochanter adja- 
cent to the acetabulum so that these two struc- 
tures can more readily be placed m apposition at 
the time of arthrodesis 

ARTHRODESIS Oi THE HIP IN WIDE ABDUCTION 

It has been our experience that the usual 
method of approximating the denuded upper sur- 
faces of the great trochanter and acetabulum fre- 
quently fails to secure bony ankylosis Fibrous 
union and recurrence of deformity is common 
We believe that fusion occurs infrequently be- 
cause of the small areas of bone which are apposed 
to one another Furthermore, we have often 
failed to secure bony ankylosis by any of the so- 
called extra-articular methods We attribute our 
failures to difficult technical problems involved m 
dealing with this, particular type of case, 1 e , mas- 
sive destruction of the head of the femur, and to 
incomplete fixation Neither have we had any 
great success m those cases in which a combina- 
tion of intra-articular and extra articular arthro- 
deses has been employed 

In the method which we are now using, we 
appose extensive bone surfaces under complete 
fixation and pressure In more detail, the opera- 
tion IS conducted as follows Through a Smith- 
Petersen incision the acetabulum and upper shaft 
of the femur are exposed Scar tissue and cortical 
bone IS then removed from the upper and inner 
surfaces of the acetabulum and the superior, an 
tenor, lateral, and posterior surfaces of the great 
trochanter and upper shaft of the femur until 
fresh cancellous bone is exposed The extremity 
IS now placed in wide abduction thus forcing the 
tip of the great trochanter well within the ace 
tabular cavity This permits the supenor and 
lateral surfaces of the great trochanter and the 
upper lateral aspect of the shaft of the femur to lie 
in mtimate contact with the supenor and internal 
surfaces of the acetabulum No attempt is made 
at this time to secure the correct position of the 
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1 1 ;; I DMtrucUon of the hevi an<l ncel. of the femur 
nnO acetabulum Note markol a<l(luction «!eformit> 
(Case I ) 

hip for weight hctrinR The single atm of the 
operation is to olitam bon\ nnk\losi$ 

The degree of abduction \ariea with the m 
diMdual case In some, jo tfcgrecs ma> be sulTt 
cient m others 70 to 90 degrees ma\ be required 
in order to secure accurate fitting an<l wideapposi 
tion of the bon> surfaces (I igs 1 and 5) \\c feel 
that the chances of a bonj union arc much m 
creased b> securing the widest contact of bon> 
surfaces under complete fixation and firm pres 
sure Ihesc princifilcs of treatment arc fulfilled 
b> wide abduction of the extremil) 

The wountl is now closed and tixation is securcti 
b> the application of a double plaster of Pans 
spica extending to the toes on affected side and 
to just abo\e the knee on unafTccteil side 

The next step is to determine b\ accurate 
measurements the exact position of the hip which 
will produce the best possible function of the ex 
tremilx The degree of flexion and abduction is 
estimated for the indisulual case largiK on the 
amount of shortening present It is xscll to re 
member, howeier as shown bj A O A(}ams in 
his recent article ' thxt abduction of the hip 
bejond a certain number of degrees is not dcsir 
able because of the marked lilting of the peUis 
and the awkward gait which it produces In cer 
tain cases m w hich ank> losis is secured b> a mini 
mum amount of abduction, no change m position 
ma\ be neccssarj On the other hand, patients 
with ankjlosis in extreme abduction require cor 
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rection of (he faullj position b) osteotom\ of the 
femur 

CXlRRrCTION oi’ Till I OSITION OF WIDF \BDrCTION 
Jia osTioTojtt 

Rttluctton of the degree of abduction is secured 
b> a transverse subtrochanteric ostcotomj fo! 
loucdbv graduilbcndingofthccallus Thissimple 
method was described in a recent article* Its 
advantages over other tjpes of osteolomj lie m 
Its sinipbcitv of execution and the fact that it 
mluccs to a minimum the danger of displacement 
of the fragments 

fn more detail our procedure in these widelj 
abducted hips is to bivalve the plaster «pica which 
has been used for fixation following ihearthrod 
esis This spica i!> retained for immobilizaUon 
following osteotomv 

In the operating room after the usual skm 
preparation the anterior hmb of the Smith 
Petersen inciMon which was u '^1 for the opera 
tion of arthrodesis is inci«cd and the tcn«or fascia 
fcmoris IS ^parated from the <artorius The rec 
tus fcmoris is then retncteif inward thus expos- 
ing the periosteum of the femur between this 
muscle and the vastus lateralis At this stage of 
the ojKration it mav be ncccssara to ligate 
branches of the lateral circumflex arter> The 
periosteum is then incised and a transverse osteot 
om> performed just liclow the level of the lesser 
trochanter This brings the site of ostcotom> as 
close to the ankjlosed joint as nnciical The 
wound is then cloved and the bivaUcd plastet-of 
Pans spica is reapplied and held m place with 
adhesive or a few turns of plaster of Pans band 
age fso attempt is made at this lime to change 
the jiosuion of the cxlrcmilv 

Two weeks after this operation the hip is ex 
amincxl and roentgenograms arc taken If the 
roentgenogram shows beginning callus formation 
and the clinical examination indicates some fua 
lion of the fragments, we remove the spica and 
applv adhesive tape to both lower cxtremiti« 
A Thomas sphni is usctl to support the side 
operated upon \\ ilh the affected extremitj held 
in Its initial position of abduction and the noriml 
extremui in line with the trunk, a weight witha 
pullcv IS attached to the ends of the adhesive tape 
traction Traction on the uniflected 
Irols the position of the pelvis I-ach da) rwuc 
tton of the degree 0/ abiluction is aflected b) 
changing the axis of traction until the position 
determined upon before ojicration is obtained 
I lexion of the ilcstred amount, usuall) 0 to 23 

•\U It Ur snljoir. r \ VuiK r>r« 101 I 19 « ill J 71 



ABBOTT WD nSCHER 



Tig 2 TSony ankylosis after aithtodesis in wide abduc 
lion fCase i ) 

degrees, is then secured b> ele\ating the lower 
end of the Ihomas sphnt 

The time required for bending of the callus is 
usualh 10 da\s Having obtained the desired 
position, the patient remains with the traction m 
place until the callus at the site of osieotom> is 
consolidated During this interval massage and 
motion of the knee are instituted and the position 
of the extremitv is frequently checked up by 
measurements and roentgenograms It has also 
been our practice 4 or ? weeks after osteotomy, to 
remove the Thomas splint, bring the legs parallel, 
and carefully check the position by measurements 

A great advantage of the method, aside from 
those already mentioned, is that it permits the 
correction of the abduction and the determination 
of the exact position desired by frequent observa- 
tion ind measurements An osteotomy with a 
complete correction at the time of operation fol- 
loived by fixation in plaster does not possess this 
important adv antage This procedure has proved 
so satisfactory that w e ha\ e discarded the older 
methods of osteotomy except in the simpler cases 
requiring a minimum amount of correction 

RESULTS 

Eleven patients with advanced destruction of 
the hip have been treated by this method The 
youngest patient was 7 v ears of age, the oldest 15 
The iverage age wis ii 2 years In 0 cases the 
disease was quiescent while in 2, the activity of 
the destructive process was evident because of 
the presence of discharging sinuses The results 
secured m these tw o infected cases are of interest 
In the first case incomplete ankylosis with one 
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Fig 3 Correction of widely abducted position by sub 
tfochantenc osteotomy and bendingof the callus (Case x ) 


small discharging sinus remains after a period of 
II months In the second case clinical ankylosis 
with healed sinuses is present after 14 months 
Though difficult to form judgment from the expe- 
rience gained with but 2 cases, it would seem that 
in the presence of sinuses, anky losis is likely to 
be delayed or may not occur at all 

In the <) quiescent cases operated upon, bony an- 
kylosishasoccurredmy (Figs 2,6,dnd9) Inicase 
incomplete ankylosis is present after 1 year and 
must be classed as a failure In a second case, 
beginning bony ankylosis is shawm m the roent- 
genogram 4 months after operation It is too 
earU , how ev er, to include this patient in the end- 
results In the 7 remaining cases, the average 
time m which the X ray gave evidence of begin- 
ning ankylosis was 42 months The average 
length of time elapsing between the operation of 
arthrodesis and the correction of wide abduction 
bv osteotomy was 5 9 months 

The results have been highly satisfactory in all 
cases treated by this method except those who 
have had discharging sinuses The patients are 
able to walk and sit with comfort and none of 
them has pain We believe that these satisfactory 
results are due to bony ankylosis secured with the 
joint held m the best possible po'^ition for future 
function We wish to emphasize the importance 
of careful check-up measurements m order to be 
certain that the position for maximum function 
IS secured 

CASE REPORTS 

C\S6 I \I W aged II years w as admitted No\ ember 
13 roas complaining of stiffness and deformity of the left 
hip In 1917 at the age of 3 years, the patient fell from a 
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I It; 4 1 Tlcn'iNc destruction of the head and neck o( 
the femur with marked erosion of the acetahulum There 
was marked (leeion tnd adduction deformii) (Ca«e 3 ) 

second slor> window injurinj the lift hip One week liter 
she began complaining of pain in the hip and was remoie<l 
to a hospital where \ rajs were taken and treatment was 
instituted by means of traction and later the application of 
plaster 

\t the time of admission to theShnners Ifo pital there 
was no pain or tenderness m the hip but the patient com 
plained of limn shortening stillness and deformiti 

The ccncral physical examination was esscntiilfv nega 
til e The left hip w as held in a position of 3odes,rees' flexion 
and 10 degrees adduction with a few degrees of motion in 
flexion and extension There w as 3 inches of true shortening 
of the left lower extremity most of which was confined lo 
the femur The foot was held in marked equinus and the 
patient walked with a decided limp There was also a 
marked compensatory lordosis in the lumbar spine 

The roentgen ray examination October 9 >975 showcil 
an old destructive process of the left hipjointwuh complete 
di appearance of the head and neck of the femur and out 
line of the acetabulum There was an upward di location 
of the upper extremity of the femur The diagnosis was 
old tuberculosis of the left hip joint with pathological dis 
location (1 ig 1) 

Operation On November 1(1 io»S section of the 
adductor muscles was done and a bteinmann pin was in 
sorted in the lower end of the left femur Traction was 
applied and slowly increased to 50 pounds The position 
of the extremity was gradually changed to one of wide 
abduction 

On December 10 iqxs Ihc deformity was compktely 
corrected An arthrodesis of the hip was perform^ in a 
position of wide abduction A plaster of 1 atis spica was 
applied The patients postoperative convalescence was 
entirely uneventful and she was discharged in a solid hip 
spica on February ii igi6 

On July 23 1926 the patient was readmitted to the hos 
pital Clinically the hip was solidly ankytosed The 
roentgen ray examination August 7 1926 showed solid 
ankylosis of the hip joint (Fig 2> 

Operation On September 23 1926 asubtrochantencos 
teotomy of the left femur was done TTiia was folloacd by 


a gradual bending of the leg until a position of 2j degrees 
flexion and 2 degrees abduction was secured \ double 
spica was applietl and the patient was discharged 

\ check up roentgen ray examination January 12 1927 
showed abundant callus formation with good alignment of 
the fragments A walking plaster was applied and the pi 
tient was discharged (I ig 3) 

Subscx|uentl> the patient gained I'-i inches length by 
lengthening of the libta and libula 

On\!arch6 1029 exammalionrevealedthehiptobeso! 
wily ank) losetl in 25 degrees flexion and 2 degrees abduc 
tRMi Fhere remained a true shortening of i '■j inches and 
anafipirent shortening of I'l inches of the left lower ex 
tremity 

TIicpKicnt assumcil a fur sitting position and was able 
lo climb stairs one fool at a time and complained of no 
piin m either the hip or back The gait was markedly 
improvcil 

Cam 2 U C aged 13 years was admitted to the bos- 
mUl October 13 2923 complaining of deformity of the 
lift lower extremity In 1917 at the age of Aycars tbepi 
lient liccame acutely ill the onset being marked by pim 
in both lower extremities The acute symptoms continued 
for I month and at this time the patient showed evidence 
of cerebral involvement being unconicious mo t of the 
time \t the end of the illness the left htp became mark 
eilly swollen painful and tender The patient was re 
moved to a hospital where a plaster spica was applied 
This treatment was continued for a period of 7 months at 
the end of which lime the east wras removed There was 
no suliserjuent treatment 

\t the time of admission to the Shnnen Hospital the 
patient walked with a considerable limp The foot was 
held m e^umus to compensate for the shorteniBg which 


very markedly undersized and undernourished boy of ty 
years The general physical examination otherwise was 
essentially negative The left hip was fixed in a position of 
70 degrees flexion and to degrees adduction There was 
20 dej,rees range of motion in flexion and extension The 
trochanter was high above NHaloni line There was no 
tenderness or scrLSittvcness about the joint The left ko 
was 2 inches short and the patient walked withaveryswk 
ward gait 

Koentgen ray examination revealed comnlete destruc 
lion of the head and most of the neck of the femur with an 
upward dislocation of the upper extremity of the femur 
The diagnosis was old tulierculosis of the hip joint with 
pathological dislocation 

Operation On October 19 192^ a section of the leltao 
ducior muscles and a fasciotomy of the left hip flexors lol 
lowed by manipulation of the left hip w as done 

Oprralion On November 23 19*5 an intra arlieulirar 
thiodcsis of the left hip was done The postoperaUie 
convalescence was quite uneventful and the patient was 
discharged in a plaster sj'ica , 

The check up roentgen rav examination Jatniary 2 

1927 showedpartial ankylosis of the hip joint 

the hip appeared to be drifting into a position of deforrmty 

On Marchs 1927 the patient was readmitted Wtlm nos 
nital Clinical and roentgen ray examination showed t 
left hip to be unstable and in a position of adduction 
Operation April 4 1927, the stump of the femur 
freed from the acetabulum and a Steinmann pin was pwc 
in the lower end of the femur This was followed by 
application of traction and a gradual correction 0 
deiormity was obtained ..if. kin 

operation Mav 2 1927 “n afthrodesis of the lelt n>P 
was done after the method described and was mamt 
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Fig s Roentgenogram tai,en months after ar 
throdesis in wide abduction (Case 3 ) 

in a pbster spica Immobibzation was continued untd 
April 6, t9*S, at which time the hip appeared to be solidly 
ankylosed 

December 12, 192S, measurements showed the hip to be 
j/i a position of ip degrees’ abduction and ^0 degrees’ 
fiexion There was j inches of true shortening and iK 
inches’ apparent shortening Clinical and roentgen ray 
etamination showed the hip to be solidly ank^Iosed 

The patient walked \ery well with a inch lift under 
the left shoe He assumed a good sitting position and was 
able to climb stairs fairly well The patient complained of 
no discomfort in the back and was well satisfied with the 
result 

Case 3 V W , aged 12 years, wasadmitted September 
6 ig27i complaining of a deformity of the left hip and 
shortening of the left lower ettremitv In 1910 at the age 
of 4}^ years, the patient developed a limp at intervals of 
3 or 4 months over a period of i year At the end of this 
time he developed a rise in temperature and complained of 
severe pain in the left hip associated with night cries 
Walling finally became im^ssible and a plaster spica was 
applied After 6 months this was removed and a brace 
applied which was worn for i >ear Fhree years previous 
to admission, an abscess of the left hip developed which 
was incised and drained At the time of admission there 
was no pain about the hip but the patient walked with an 
extreme limp 

The general physical examination was essentially nega 
tiv e The left hip was fixed in a position of extreme flexion 
and adduction with only a few degrees’ range of motion m 
flexion and extension present All sinuses were healed 
There was no tenderness or sensitiveness about the joint 
Measurements showed 3}^ inches’ true shortening of the 
left lower extremity, most of which was confined to the 
femur The patient walled on the ball of the foot and toes 
with a vcr> awkward gait and decided limp There was 
also a marked compensatory lordosis of the lumbar spine 

The roentgen ray examination revealed an extensive dc 
structiv e process inv oh mg the head and neck of the femur 



Pig 6 Roentgenogram showing solid bony fusion 14 
months after arthrodesis (Case 3 J 


and the acetabulum There was complete absence of the 
head of the femur, almost complete absence of the neck, 
and an upward erosion of the acetabulum The diagnosis 
was old tuberculosis of the left hip joint (Fig 4) 

Operchoit On September 12, 1927, a tenotomy of the left 
hip flexors and adductors and an insertion of a Steiomann 
pm in the lower end of the femur was done Traction was 
applied and the deformity was gradually corrected 
operaiioH On November 18, 1927, an arthrodesis of the 
hip was done the hip being placed in a position of wide 
abduction and maintained in a plaster spica 
The roentgen ray examination, March 3 1928, showed 
bony proliferation around the joint with evidence of early 
ankylosis (Fig s) 

Operation On April 2, 1928, a subtrochanteric osteotomy 
of the left femur was done followed by a gradual bending 
of the leg into a position of 15 degrees’ abduction and 22 
degrees’ flexion 

On August 9 1928 the patient was discharged from the 
hospital, walking with crutches and a ^ inch lift on the 
sole of the left shoe 

rebniaij 6, 1929 Examination at this time revealed 
the hip to be solidly ankylosed clinically and by V ray 
examination m a position of 15 degrees’ abduction and 23 
degrees’ flexion (fig 6 ) There was 3 inches of true and 
inch of apparent shortening of the left low er extremity 
It required a inch block under the left shoe to ranke 
the tegs appear equal m length The patient walked with 
only a very slight limp He was able to climb stairs well 
and assumed a good sitting position There was no pain or 
discomfort in the bacL The gait was improved and the 
lumbar lordosis was decreased 

CAse4 L K , aged 7years,wasadnutted to the hospital 
March i, 1927, complaining of a deformity of the right hip 
andalirap In 1922 at theageof eyears thepaticntdevcl 
oped an attack of pneumonia Several days following the 
onset he began complaining of pain in the right hip There 
was no apparent swelling of the hip but it gradually be 
came drawn up into a position of flexion and was exceed 
ingly sinful on manipulation. The patient was unable to 
walk Tor a period of 1 year and then with a verj pro 
nounced limp 
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I IR 7 Kocntj;eno);ram show in>. destruction o( the ncht 
hip ;omt with extreme adduction deformity (Case s ) 

Iwo >ears prcxious to admission patient fell injunne 
the rii,ht hip Two da) slater he complaineil of severe pain 
and inabilit) to walk lie was confined to l>e<l and a splint 
was applied to the lei, One week previous to admission 
the splint was removed and the patient becan wslkine 
The limp however was more pronounced and (he patient 
complained of pain in the hip lomt at intervals 
The patient was a fairl) well developed and nounsheil 
rather pale looking Ixjy of 7 jears Otherwise the general 
physicalexaminationwascssentiall) negative Thepvlient 
walked with an awkward lurching gait somewhat like that 
seen in congenital dislocation of the hip Motion m the 
hip joint was quite free in iTcxion extension and rotation 
but limited in abduction The great trochanter was dis 
placed above NOaton s line and there was 2 inches of true 
shortening most of which was confined to the femur 
The roentgen ray examination revealed a complete de 
struction of the head of the femur and almost complete 
destruction of the neck The acetabulum showed an ohi 
destructive process with upward erosion on to the wing of 
the ilium 

Operation On March 3 ig37 an arthrodesis of the right 
hip was done the hip being placed in a position of wideab 
duction and maintained in a plaster spica The postopeia 
live convalescence was uneventful 
On tugustis I9r7 the hip appeared to bcsolidfy ank) 
losed clinically and b) roentgen ray examination VccoM 
ingly a subtrochanteric osteotomy of the right femur was 
done followed by gradual bending of the leg into aposition of 
12 degrees abduction and 22 degrees flexion During the 
bending process the distal fragment became displaced 
medially along the shaft of the proximal fragment The 
fragments however united solidly 

On March 6, 1928 the patient was discharged wearing a 
Pi inch lift on the sole of the right shoe to compensate for 
the remaining apparent shortening 


March 13 iojq The patient last presented himself for 
examination The hip was found to be solidly ankylosed 
in a position of 12 degrees abduction 22 degrees flexion 
am! slight external rotation There remained 2 inches of 
true shortening of the right lower extremity with 
inch apnarenl shortening The patient walked with 
a Very slight limp assumed a good sitting position and 
was able to climb stairs well The patient has been feadmt 
a very active life with no discomfort in either hip or back 
Casf s N C aged 11 years was admitted June 22 
102S complaining of stiff hip on the right In igjo at the 
ageof 2'^ years thepatient fell injuring the right hip No 
sulnenucnt disability was noticed until 6 months later 
when he developed a limp One year later thepatient be 
came acutely ill with an associated tender and redsivelhn 
of the right hip T his soon rupturc<l spontaneously and 
tl c patient continued to have draining sinuses until 1 year 
previous to his admission 

\t the time of admission to the Shrmers Hospital the 
hip was not painful The patient walked with an awk 
waed bmp on the liaJJ and foes of (he nght foot 
The pittent was a fairly well developed and nounvhed 
Ikj) of II years The general physical examination was 
essentially negative There was a marked flexion and 
adduction deformity of the nght hip The hip was not 
tender or painful and a few degrees range of motion wav 
iirewnt T here w as i inch of true shortening of the n^ht 
lower extremity bears of previous sinuses were present 
alxive the greater trochanter and m the groin 

The roentgen ray examination revealed an olddestiuctive 


heail and greater part 01 
al>o compute loss of the upper outline of the acetabulum 
with upwartl erosion on the ilium (fig 7) 

Opffaticn On June 28 igiS a section of the adductor 
muscles and insertion of a Steinmann pm in the lower end 
of the femur was done Traction was applied and the 
<leformit> correctcvl 

Opfralien On July 23 toiS an arthrodesis of the nght 
hip was done after the method described 
The roentgen ray examination October 24 19*8 showeda 
fair degree of ankylosis to be present (1 ig 8) The check 
upmcasunrmcnlsai that lime showed the hip lobe m a posi 
tion of 25 degrees abduction and no flexion There was 2 
inches of true shortening of the right low er extreniity 
Operation Onjanuaryst 1929 a subtrochanteric ostcot 
omy of the nght femur was done follow etl by gradual bend 
mg of the leg into a jwsition of 13 degrees abduction and 
22xlegrees flexion 

The rocntgin ray examination March 23 1929 (Fig o' 
showesi the fragment in good position with abundant plws 
formation Tht hip joint appeared to be solidly ankjlosw 
Clinically tht hip joint was solid \ walking spica was 
appliexl with a 14 inch lift under the right shoe to conipcn 
sate for the remaining apparent shortening and the patient 
was gradually permitted to bear weight , 

DeccmljeriS 10213 The out patnnt examinationshowea 

the sinuses to be healed The hip was Solidly ankvloseai 
a position of 1 1 degrees abduction and 23 degrees tlixion 
One inch of apparent shortening remained 
Cvst 6 M K aged isyiirs 

1029 complaining of deformity of the left hip 

the age of 9 years the patient began complaining of 
the left hip and diveloped a limp She was ^ 

means of traction and imally an arthrodesis of tn P 
wasdone I revious to the operation the patient devei p 
numerous sinuses about the hip 1 ollowmg f 

wound did not heal completely until after a penoa 
year Since that time the patient has walked with a sev 
limp and during the last year a curvature of the spi 
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Fig 8 Roentgenogram taken 3 months after arlhrod 
esis ^ote beginning ankjlosis (Case 3 ) 

been noticed After moderate exertion the patient com 
plained of generalized back pain 
The general ph>sical examination tesealed a well de 
\eIoped and nounshed girl of I3 >ears with a mitral heart 
lesion but she was otherwise essentially negative The 
patient walked with a very awkward gait with a 3 inch 
lift under the left shoe The hip wa> in a position of 10 
degrees adduction and 25 degrees' flexion with slight mo 
tion in flexion and extension present There was * inches 
of true shortening of the femur 
Roentgen ra> examination revealed almost complete 
destruction of the hip joint with no evidence of bony 
ankylosis 

Operiiticit OnApnlS 1929 an intra articulararthrode 
SIS empioynng the above described method was done The 
climcafand roentgen ray examinations, October 2 1929 
showed the hip to be solidly ankylosed 
Operation On October 3i, 1929 a subtrochanteric 
osteotomy was done followed by a gradual bending of the 
leg into a position of 6 degrees’ abduction and 25 degrees 
flexion Two months later the patient was discharged 
March 18 1930 The patient was readmitted for a 
femur lengthening The roentgen ray and clinical eaamina 
tions showed the hip to be solidly ankylosed in a position 
of 0 degrees abduction and 25 degrees’ flexion 

Cast 7 k U , aged g years, was admitted October 18 
1929 complaining of a limp and shortening of the left leg 
In 1920 at the age of 2>s months the patient developed 
an acute tender swelling about the left hip and thigh, asso 
ciatcd with night cries and an elevation of temperature 
Slx weeks later an abscess ruptured on the inside of the 
thigh This was followed by the appearance of several 
other abscesses which drained lor the next la months 
There had been no draining since and no recurrence of the 
acute sy mptoms The patient began walking at the age of 
I y ears and has alw ay s had a limp 
The patient was an otherwise healthy boy of 9 who 
walked with an awkward limp resembling that seen m con 
genital dislocation of the hip I urther examination re 
vealed a positive Trendelenburg sign and the trochanter 
vvasclevatcd above N^laton s line Themotionwasfrceinall 
directions with the exception of abduction which was 
markedly limited There was considerable lcle«copa*s of 
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Fig 9 Bony ankylosis of the joint and correction of 
wide abduction by subtrochanteric osteotomy and bending 
of the callus (Case 5 ) 


the hip and iH inches true shortening of the left lower 
extremity 

The roentgen ny examination OctoberiS 1929, revealed 
the left hip to have been the site of an old destructive proc 
ess with complete destruction of the head and neck of the 
femur and a pathological dislocation of the upper end of 
the shaft of the femur upward on to the ilium 'The ace 
tabulum likewise revealed considerable destruction with 
upward erosion on to the ilium There was no evidence of 
recent activity 

OprrahoH On October 24 1929 aSttintnannpinxrasin 
serted in the lower end of the femur and traction applied 
Operation On November ir, 1929 an arthrodesis of 
the hip after the method described was done 
The roentgen ray and clinical ejcammation, Jfarch 10 
1930, revealed solid bony ankylosis of the hip 
O^ration On March 17, 1930 a subtrochanteric osteoto 
my vvasdone followed by gradual bending into the corrected 
position 

Cases D F, aged 8 years was admitted to the hos 
pital October z I 1929 complaimngofalimpandashorten 
ing of the right leg In 1925 at the age of 4 years the par 
enis first noticed a slight limp m the right leg Shortly’ 
after this the patient began complaining of pain m the 
nght hip and it was noticed that she had a daily afternoon 
nse in temperature The above symptoms gradually in 
creased m seventy and i year later a hip spica was applied 
This was maintained for an additional year after which 
traction was applied for 7 months Iinally an operation 
was performed Eight weeks later, the patient was allowed 
up and has limped c\ er since 
Physical examination disclosed a fairly well developed 
and nourished girl of 8 years with a 70 degree flexion, ad 
duction and external rotation deformity of the right hip 
The patient walked with crutches on the toes and ball of 
the nght foot There w as 30 degrees’ motion in flexion and 
extension of the hip but all other motions were ml The 
femur was 2ji inches short 

Theroenlgcn rayexamination Octoberii 1929 revealed 
the nght hip joint to have been the site of an extensive 
destructive process with complete destruction of the head 
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and neck of the femur There was an upnard rrosion of 
the acetabulum on to themngof the ilium and nocxidence 
of ankylosis 

Operalion OnOctober3i ipjg asectionoftheadduclor 
muscles and the insertion of a Steinmatin pm in the loner 
end of the femur followed by traction was done 
Optrahon On December 2 joip an arthrodesis of the 
hip in wide abduction was performed 

The roentgen ray and clinical CTamination March a* 
1930 revealed definite evidence of beginning bony anky 
lOSIs 

Casf 0 r P aged 10 years was admitted to the hos 
pilal January 18 igro complaining of deformity of the 
lefthip In 1923 at theageof 6sears thepatientsuddenly 
developed acute pain in the left hip associated vvith tender 
ness There was a slight elevation of temperature but 
otherwise no constitutional symptoms lie was ronfinetl 
to bed for several weeks after which he walked with a limp 
One and one half ^ears later several sinuses developed in 
the region of the hip which drained until 8 months previous 
to admission 

The general phj'sical examination revealetl a somewhat 
undernourished boy of 10 years but was otherwise essen 
tially negative The patient walked on the toes of the left 
foot with an awkward limp and an associatevl eclreme 
lordosis There was a 48 degree flexion and (4 degree 
adduction deformity of the hip with a few degrees of mo- 
tion in flexion and extension All other motions were nd 
There was no sensitiveness about the joint The left lov»er 
extremity revealed a inches of shortening 
The roentgen ray examination showed the left hip to be 
the site of an extensive destructive process with rompteie 
disappearance of the head and greater portion of the neck 
and invasion of the acetabulum 
Optfihon On February as 1929 the deformities of the 
hip having been corrected by traction an arlhro<le<is 
placing the femur in wideabduclion wasdone \<ohdhip 
spica was applied 

The roentgen ray examination \ugusl ay 1929 showe<l 
beginning anxylosis Gradual weight beanng was slarlol 
Four days later check up measurements showevi the hip to 
be drifting into a position of deformity \ solid walking 
spica was applied and the patient was diKhxrgevI 
^farch aO tgyo Readmitted for femur lengthening 
The position of the hip had remained unchanged 
The roentgen tay examination showed a moderate de 
gree of ankylosis present 

Case 10 F II aged 10 years was first seen in the Out 
lalient Department November 6 1925 complaining of 
pain in theJeft hipanda Jimp One year previously the pi 
tient fell injuring the hip This was followed by slight pam 
and a persistent Jimp lie was removed to a hospital where 
a diagnosis of tuberculosis was made and conservative 
treatment carried out The patient walked with a slight 
limp on the left The hip was slightly flexed with limitation 
of motion in all directions associated with muscle spasm 
There was no sensitiveness about the joint however 
Roentgen ray examination revealed a subepiphyseal de 
struclive process of the neck of the femur with apparently 
no involvement of the joint proper 

On January 29 1926 the patient was admitted to the 
Shnners Hospital because of an increasing flexion de 
formity of the hip and increasing destruction of the neck 
of the femur as show n in the X ray 
Operatton March 15 1926 a drainage of the neck of 
the femur through the great trochanter was done 

Mxrchd 1928 The patient had been underobservation 
for 2 y ears during whicn time two abscesses were aspirated 
and two sinuses had developed one over the great tro 
chanter and one in the groin The hip w as in a position of 


May 2 1029 Readmitteil for drainage of an ab«cess m 

the region of the great trochanter 

The roentgen ray examination rev ealed compleledestnic 
lion of the head and neck of the femur with involvement of 
Ihc acetabulum TJie hip was in a posit ion ol 44 degrees 
flexion 27 degrees adduction and slight internal rota 
tion 

Opfnshon On May 18 1929 an incision and drainage of 
the abscess was done 

Opetdlton June 3 1929 an arthrodesis of the hip after 
the manner descril»e«l was done the wound ^ing packed 
wideopen Microscopic eiammalion of the tissue removed 
showed active tuberculosis 

On Septemljcf 24 1929 the patient was diKharged in a 
walking hip spiCa Clinically the hip appeared to be solid 
The roentgen ray examination showed definite beginning 
liony ankylosis 

October 18 igig The patient returned with the entire 
wound broken down and oiseharging There was definite 
motion of the hip joint present 

May 7 1930 Since admission the patient has been 
treateil by means of traction heliotherapy and rest One 
small sinus still remains Motion in the hip ^omt is present 
The roentgen ray examination show^ no ev idence of anky 
losis The patient s general condition u excellent 

tAxrit J D \\ agfdiayears was admitted October 
t9 toiS complaining of a deformity of the right hip In 
t02O at the age of 4 veara the patient fell bruising the 
right hip He was able to get around but complained of 
considerable pain in the region of the hip and walled with 
a limp During the next 4 years the patient continued to 
have pain m the hip often referred to the knee with in 
associated bmp at irregular intervals The spiptons 
gradually increaseil in seventy until at the end of that 
lime a piaster cast was applied and mamtained for i year 
ihepatwnt was then allowed to walk with crutches since 
that time at intervals of about t vear three abscesses have 
dcvetopei! associated with swelling of the hip pam and 
temperature necessitating drainage \t the lime of ad 
mission the patient still had one sinus present 

The general physicnl examination revealed an under 
nounshed boy of rx years but was otherwise esseniuDy 
negative The patient walked on the toes of the right foot 
with an associated limp The hip was held in a position of 
deformity of 65 degrees flexion and 13 degrees adduction 
There were a few degrees of motion present in flexion ard 
extension There was one draining sinus over the postenor 
aspect of the hip The lem\iT wa* 2 inches short 

Die roentgen ray examination rev ealed marked destruc 
twn ol the Tight hip joint with disappearance of the greater 
portion of the head and neckol the femur and also invxive 
ment of the acetabulum . 

Opmtlwn OnNovemberia 1928 an arthrodesis ol tne 

hip after the manner described wasdone A j^sterior 
apitroach was employed and the wound was packed O’^r^ 

On May u 1929 the clinical examination showedsiignt 

motion still present m the joint There was present one 
draining sinus in the operative scar \ walking hip spi 
was applied . -r-i. 

June 30 igig The spica was removed There was n 
evidence of ankylosis cither clinically or by roentgen ra 
examination tVeight bearing w ithout support was star 
and the patient discharged . , 

March 19 io;o The patient returned 16 months a‘ur 

operation with the general condition very much imp 
The sinus had been closed lor 3 months 
slight motion present m the hip but check up m 
ments showeil no recurrence of deformity 



MORRISOxX TORSION AND VOLVULUS OF THE STOMACH 


SUmiAR'i 

1 In thib article n e hav e described a method of 
arthrodesis of the hip m raassne destruction of 
the joint This method is based on fundamental 
pnncjples of treatment, namelj the apposition of 
wide areas of cancellous bone under complete 
fixation and firm pressure Failure is most often 
due to neglect of thei^e fundamental pnnaples 

2 The special method which we have devised 
calls for mde abduction of the hmb No attempt 
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IS made to obtain the best functional position of 
the extremity at the time of arthrodesis 
3 Correction of the abducted position is 
secured b> transverse osteotomj and gradual 
bending of the callus This method of osteo 
tom> IS simple, minimizes the dangers of dis 
placement of the fragments, and permits frequent 
inspection and measurements of the extremities to 
determine the best functional position for weight 
bearing 


TORSION AND VOLVULUS OF THE STOMACH 

VVATiLAND \ MORRISON, M D , F A C S , Los A^CE^:ES, Cai.iforvi\ 


T otal voUmlus and complete torsion of the 
stomach are rare lesions Recognition of 
them ai> pathological entities is compara- 
livel> recent Berti, in 1866, was the first to 
report the condition of complete volvulus found 
in a patient at autops) Berg, in 1895 vas the 
first to operate He reported a cases, i total and 
I partial Since then others have been reported 
occasionallv Kocher, w ho had a personal case of 
total volvmlus m 1914, reviewed the literature of 
the subject and found 28 cases Up to 1924 
additional instances were reported b> Niosi and 
biegel, that of the latter being m a child 2 vears 
of age In 192^, Max Thorek, of Chicago, re- 
ported a case of total volvulus and summarized 
the literature Laewen, m 1927, slated that there 
were about 40 known cases 

Thorek 's case gives a tj-picaJ picture of acute 
volvulus in a woman 77 jears of age There was 
no previous historj of gastric trouble She had 
been constipated for 3 da>s and had eaten 
heartilv of indigestible food After examination 
the case was diagnosed as acute intestinal obstruc- 
tion and stricture at the cardiac end of the stom- 
ach \\hen the abdomen was opened the condi- 
tion found at first suggested a twisted, high 
ovanan c>st, but vas found to be a stomach 
volvulus of 270 degrees on the horizontal axis 
The pjlorus was displaced to the left and the 
transverse colon was vertical and above the lesser 
curvature Detorsion was effected following 
puncture and evacuation and a gastropex) done 
according to the Rovsmg method The patient 
made a good recov er> 

The necessuj arises here of distinguishing 
between volvulus and torsion Becker deals with 
this aspect, differentiating between volvailus 
(Magenverschlungung) and torsion (Magenver- 


drehung) According to him a true volvulus 
means a rotation of the whole vi&cus between the 
p>lorus and cardia, these being the points of sus- 
pension, while torsion indicates that rotation has 
taken place about the other axis Becker states 
that several of the cases reported m the literature 
as volvulus are reall> partial torsions, including 
those of Weiss and Meisels, m neither of which 
were there an> acute, storm> s>mptoms If this 
differentiation between the two terms is to be 
accepted, m> own case would have to be reported 
as complete torsion with obstruction rather than 
volvTilus 

The factors mo>tusuall> associated b\ different 
aulhorswiih either of these conditions aregastrop 
losis, great mobihtj of the stomach, an abnormal 
elongation of the lesser omentum, an eviggerated 
ffUing of the stomach with gaseous distention, a 
physical effort or fall, with increase of abdominal 
tension, repeated violent vomiting, partial and 
limited contraction of the different layers of the 
gastric wall, or an> neighboring disturbance 
which pushes the greater curvature upward and 
to the right and the stomach out of place Gas 
m the colon may be an important factor of 
the last tvpe The accumulation of air in the 
^lemc angle of the colon acting directly on the 
stomach and by pressure on its \ ertical part may 
start a volvulus or torsion which, according to 
conditions, may be partial or total Torsion to a 
lesser degree is not infrequent, and since there are 
no acute symptoms, may piss unperceived 

The pylorus has not the same fixity as the 
cardia and more easilv permits complete rotation 
from below, upward, or toward the cardia The 
onh structure that offers am particul ir resistance 
IS the phrenogastne. ligament which, however, 
does not seriously hamper movement of the 
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greater cur\aiurc on the axis of the lesser cur\i 
ture, which is the usual axis of twisting when 
traction is sufficienth strong After a certain 
amount of rotation the mobile i)>forus max come 
into contact with the cardia 

thinks that the immediate cause is 
overfilling of the stomach The mechanical tor 
Sion IS caused by movements of the IhxIv ami 
b> vomiting owing perhaps to the weight of the 
distended, displaced organ 

Twisting IS more likel> to result when the 
stomach is bilocular as m the ease of ulcer or 
tumor Man> reported eases of partial volvmlus 
are of this tjpe 

The factor which has been mentioned hv sev era! 
of the German writers on this subject, as con 
tnbuting to the occurrence of volvulus of the 
stomach is constitutional weakness of the left 
half of the diaphragm In I aewen s patient this 
was found to be the case 


Choisv and liabaiantr in their own case of inter 
miltent volvulus could find no other causal factor 
than intestinal distention which was coincident 
with the observed twisting and disappeared with 
It This seemed to be the factor in mv case 
In total volvulus or torsion when the abdomen 
IS opened the jiostcrior wall of the stomach pre- 
sents itself covered bv the mesocolon The stem 
acli orifices are twisted and occluded The dis 
tended viscus apjwars as an enormous congested 
discolored cvstic tumor bulging into the abdomi 
nal incision 

The transverse colon, spleen and pancreas maj 
be grcallv displaced or even twisted with the 
stomach the transverse colon mav take a vertical 
position The greater and lesser omentum are 
usuallv involved and mav rupture with a blood 
cflusion into the peritoneal cavitv 

In partial volvulus the pvlonc pirt of the 
stomach is usuallv twisted In some cases the 
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Fig 2 

p> lone and cardiac parts ma> t\Mbt in different is acute epigastric pain, rttching, absence of 
directions Koppenstein’s and Nockold’s cases peristaltic movements, rapid pulse, temperature 
are examples of this type not high, and perhaps cyanosis of the face The 

As a general rule the circulation is not greatly general symptomatology is usually that of a high 
disturbed and the blood supply of the stomach occlusion or of a perforated ulcer 
appears to be more or less resistant to the torsion Very fen cases of volvulus of the stomach have 
In my own case strangulation of the vessels sup- been diagnosed as such pre operatively The 
plymgthestomachwasavery notablefeatureand most usual diagnoses are ileus, pancreatitis, 
even after reduction the circulation was not strangulated ovarian evst, perforated ulcer, etc 
restored Although I have looked into the htera In a few cases, such as those of Choisv and Ba- 
ture carefully, I have not been able to find a case baiantz and others, the diagnosis was made by 
which presented such an extreme interference X ray investigation 

with the blood supply Siegel states that m his case the diagnosis was 

If death or operation does not cut the process evident, as after lavage of the stomach and with 
short, it usually ends m perforation of the stomach drawal of a large quantitv of fluid, the original 
wall by fissure or rupture due to extreme stretch distention reappeared after 1 few hours 
ing from distention If there is a vs eak spot in the Pilcher says that there should never be anv 
wall, rupture is likely to occur there and in 2 cases difficulty in immediately diagnosing the condition 
such perforations occurred m ulcerous areas In whenever there is vomiting which suddenlv stops 
Helsinger’s case the serosa was found ruptured m and is followed bv an immediate increase in dis 
several places tention as the result of the production of gas due 

There are no pathognomonic svmptoms of to a changed chemical reaction in the stomach 
volvulus or torsion of the stomach Usuallv true The svmptoms arising from acute volvulus or 
voKoilus or complete torsion presents a sudden torsion call for immediate operative interference 
onset with rapid evolution of svmptoms There After the abdomen is opened and the presence of 
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a \olvulus IS verified, the accepted treatment is 
puncture of the stomach, evacuation of gas and 
fluid detorsion, and gastropexv This procedure 
applies when there is a true idiopathic volvulus 
but if the condition is rather a torsion due to a 
stenosis or some other condition, the pathological 
lesion should be treated according to the accepted 
methods Eistulization maj be indicated as a 
complementar> operation 

In the case of earl> operation the prognosis is 
good Of 28 cases collected bj kocher, 18 were 
operated upon and 1 3 recovered Thorck s review 
showed that operation resulted m rccoverv in 
60 per cent of the cases 

The case I wish to report is rcallj one of almost 
complete torsion of the stomach It is of inter- 
est because it presents an unusual condition 
There was a complete interference, with stoppage 
of the blood suppl> to the organ which resulted in 
the patient s death The histor) of the case is as 
follow s 

Ahou'cwle ajjwl 63 >ears wav Imind hing mb«l com 
plainm), bitterly of severe general abdominal pvin She 
stated that the da> before following an unusually heav-y 
meal she began to have a slight discomfort mtheabdomen 
localued on the left side in the upper quadrant The pain 
increased and bv night became quite severe She vomited 
many tunes The vomitus containe>l the food eaten at 
noon was sour but did not contain blood or eoflee 
grounds She then became suddenly greatly distemlnl 
the nausea continued but there wav no more vomitus 
rluids taken were immediately returned She was given 
a high enema but without results The distention re 
mained and it was necessary to siphon the fluul She had 
always been, well until her present trouble and did not 
remember ever having had attacks of indigevtion She 
bad typhoid as a child but no other serious illnesses 
There were no previous operations 

Physical examination disclosed a well developed elderlv 
woman apparently desperately ill 1 vaminition of the 
head was negative except for dry parched longue and 
anxious facial expression The heart and lungs were 
negative Pulse vvas loS respiration 24 The abdomen 
was greatly distended and tympanic throughout except m 
the upper left quadrant where a large oval mass could be 
outlined This was dull to percussion and the abdomen 
was extremely tender Muscle spasm w-as marked The 
blood picture was as follows llxmogtobin 89 per cent 


re<l blood celts 3768000 white bloo>l cells 16200 
polymorphonuclear ncutfophiles 83 per cent Urinalysis 
showed specific gravity, quantity not sufiicient albumin 
a plus sugar negative, acetone 2 plus Microscopic 
examination of the urine showed a few hyaline casts an 
occasional finely granular cast and a few pus and blood 
cells 

Ojieration was adviveil and performed at once The 
abdomen was opened by an upper left rectus incision 
A large ov al mass the stee of a football presented itscll and 
at fint appeared to be a large strangulated high ovarian 
Ost The wall of the cyst was dark, and it was impossible 
to deliver It through the alxlominal opening A trocar «as 
inverted and three quarts of brownish fluid a«pirattd It 
was then possible to untwist the mass which was found to 
be a greatly dilated stomach four fifths of which was 
Iwist^ upon itvclf The blood supply was entirely 
obstructed and failed to return after r^uction \s the 
patients condition was desperate it was necessary to 
pUce a tube in the stomach to make a quick examination 
for other pathological lesions and immediately to close the 
wound The patient died a short tunc later and unfor 
tunately an autopsy was refused 

The hurried examination did not reveal any cause for 
the twisting rhere was no pylonc obstruction no ad 
hesions and no tumor nviss in the wall of the organ 
The diaphragm was tiormal The mechanics in thi» case 
are Ibelieve similar to Kochers idcis— the rotalioa was 
caused by a grrally distended stomach due to overeating 
and to gas formation The stomach was rotated dunn^ 
the act of vomiting 

hortunately rough sketches were mide of the condition 
at the time and 1 have had the artist make completed 
drawings 
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T he great number of operative failures in 
the surgical treatment of congenital cleft 
lip and palate, estimated at 70 to 80 
per cent, should arrest the attention of all 
surgeons and give cause for serious reflection 
Many prominent surgeons have abandoned 
palatoplastic surgery because of the preponder- 
ance of such failures, and jet at the present time 
one still finds osteopathic surgeons, general 
surgeons, as well as dentists, devoting part of their 
lime to the correction of these defoimilies It 
IS easilj understood, therefore, how differences 
of opinion may arise as to time of operation, 
order of procedure, and technique to be emplojed 
A review of the literature from different parts of 
the world seems to indicate that there is probablj 
no other field of surgerj m w hich such a variance 
of opinion exists In the United States the 
surgeons are divided chieflv between those who 
are follow ers of Brophj and those w ho are opposed 
to his technique 

In England, the surgeons almost to a man, are 
opposed to the Brophy operation, ev en though the 
Lane operation is practically obsolete Gaillard j 
Nogue, a Spanish stomatologist, disagrees with 
the Brophy technique and advocates the ex- 
cision of the premaxillary bones, as did Mills and 
Humphrey, E W H Groves, and others Addi- 
son and 1 raj nor, of England, advocate operation 
Within the first to the third year, while Brophj 
advises earlj operation Veau and Lascombe of 
Pans close onlj the anterior part of the cleft 
bones (as do many American surgeons), leaving 
the posterior part of the cleft without winng 
Other instances of disagreement might be ated 
but if It is admitted that anatomical normality 
and perfect function are the objects sought for, 
as well as esthetic appearance, there must be 
some fundamental laws by which these objects 
may be attained 

Congenital cleft palate is a deformitj m which 
all of the normal tissues are present m the palate 
at birth, and although ununited, contain everj 
essential necessary to produce anatomical and 
functional normalitj Therefore, if the surgeon 
who attempts operation upon these defects 
realizes that he has enough, but onlj enough 
tissues with which to restore normalitj, everj 
precaution should be taken to obtain that end 
Fundamentallv there is one law which is con- 


stant — if the bonj arch is cleft it must be united, 
prior to other operations This holds true for 
either a unilateral or a bilateral cleft While 
some surgeons do not follow this procedure, there 
are sufficient reasons to make it a fundamental 
starting point From a surgical standpoint, the 
ununited bones are an ununited fracture, and 
should be so treated — approximated, contact sur- 
faces freshened, compact bone removed, bleed- 
ing cancelled, bone should be placed m contact 
with bone, immobilized, and covered with muco- 
penosteum Mere approximation of the bonj 
cleft Without union is unsurgical, unscientific, and 
leaves a deformity which, even though consider- 
ably lessened, is not corrected 
Everj cleft palate patient, whether operated 
upon or not, requires orthodontia If bonj union 
has not been attained, and expansion of the dental 
arch IS necessarv , the orthodontist finds that, in 



Fig t Plaster cast illustrating approximation of bon> 
cleft without union The lip has been closed over the 
approTiinated bones at the first operation There is an 
oro nasal sinus under the lip The soft palate has been 
pulled forward in an attempt to obtain closure at the ex 
pcRSe of speech The tuberosities are spread widely 
Note the irregularity of the teeth m spite of the fact 
that no wires had been used in pre\ lous operations hail 
ures in this case were due to the fact that the bones were 
not united at the first operation A grecnstick fracture 
operation is nccessarj 
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{■8 2 Ca«c show ins Imn) union ofitamr<l a( 
of normal bon> arch Most of the premasillary lione has 
hccn cut awa> The lateral halves of lhemasin-chsvel>«n 
forcerl tosether m front into almost a \ shsi>c nilh a 
larse space lictwten The tulicrosities arc wulespreail 
1 IRS jancla I rofile an<l front mcws of samepaiirntas 


m ttsufc t showins mirknl deformil) preNfnt in spite 
of mans operations It will l>e neces«ar> to resort to some 
form of prosthesis after lip sursere is fini hed failure 
oeoirresl in this ease hreau c the funlamcntal principles 
of pnlalat surser^ were either disregarded or were mi 
understood 


sprcarling Uic arch, the clefts arc incrca^l at the 
expense of olitaining normal occlusion Success 
fulh operated upon a cleft bona arch presents no 
more of a problem for the orthtnlonlist than do 
some of the non congenital deformities More 
over, the entire ground work in restoring normal 


H\ for Itp noiC and soft tissues of the palate 
<Ic|>cnds on a perfeetK united bon\ arch A per 
fcclK united l)on\ arch ma\ bo so widelv spread 
in the region of the lul)crnsuics as to render the 
subsequent closure of the clch soft tissues a \ert 
diflicult operation This spreading occurs often 



ma> have to be raised latir operation 
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Figs 9 and 10 Roentgenograms of cleft palate child 
8 jcars old who had had «e\cral operations since birth 
The lip was closed 24 hours after birth The bones were 
approximated but not united Attempts made to close 


the soft tissues resulted m failures In order to obtain 
a normal bony arch a greenstici. fracture operation was 
done (Fig 10), and the freshened edt.es of the bony cleft 
held m place with silver wire 


times as a result of the use, as a retainer, of a 
single uire suture through the anterior part of 
the cleft bones The malar processes act as ptv ots 
^hen leverage is exerted on the lateral parts of 
the cleft maxillse, and as the anterior parts of the 
maxillar> bones are drai\n together, the posterior 
ends move apart Unless this separation poste- 
norh IS guarded against, the end result will be 
a short, tense, soft palate with which normal 
speech cannot be attained In order to overcome 
this difficult), the maxillje are wired high up 
above the alveolar ridges both posteriori) and 
antenorl) Upon this important step depends 
the success of the soft tissue operation In 1884, 
Dr Broph) used a steel clamp for the mechanical 
approximation of maxillary clefts This was dis- 
carded a few )ears later Hammond and Roberts 
then came out with a modification of the Broph) 
clamp and were followed b) other mechanical 
devices for causing pressure on the cleft bones 
The 1 itest of such devices is one designed b) Fox, 
a dentist, and consists of an adjustable bow to 
which are attached three pronged pads, one for 
each buccal surface and one for the labial end 
of the long side of the palate B) tightening the 
set screws and the gradual pressure of the at- 
tached spring, approximation is gradual!) ob 
tamed The elimination of shock, dietar) upsets, 
and other complications, is claimed for these 
methods Wiring, however, is used b) the 
majorit) of operators To repeat, there must be 
provided a well rounded, united bon) arch with 
tuberosities held in normal positions if the opera- 
tions which follow are to be successful 


Observations made over a long period of )ears 
indicate that the greatest number of failures in 
cleft lip and palatal surger) are in those cases 
m which there has been failure in the primar) 
operation If it is considered that an infant 
at birth has onl) 50 per cent of the calcium 
deposits in the jaws, it is easil) conceived how 
the cleft bones b\ digital manipulation, mav be 
bent and moved to position before wiring (This 
ma) be accomplished up to, and including the 
sixth month of age ) After this time it is usuall) 
mcessary to place the wires in position, move the 



Fig II left A patient with normal lip but cleft of soft 
palate Note the tleformit> of the right ala There was 
no cleft m the maxillr 

Fig 12 Same case as in I igure II showing the large oro 
pharyngeal opening This child’s speech is defective due 
to his inability to close the postpharj ngeal space although 
the soft palate operation was done prior to speech de 
velopment It wnll be necessary in this case to lengthen 
the palate and institute speech training 
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Iii; ij Diasratnmatic (Irawins short closed 

soft palalc Note brsc pharyngeal opening Correct 
speech can never be accomplished unless the palate is 
sufTicientl) lengthened so that the patient is able to 
close of! the postphaiymgeal *psee in forming consonant 
sounds 


i ig 14 bame as m I igure t j with the patient pro 
nouncing the noril ah Note the palato-pharyn^l 
muscles in contraction 

Vig It Shows operation for lengthening palate com 
pleie Iwo-thinJs of the palatopharyngeal muscles are 
usetl to lengthen palate Hrophy operation 


boncs as doscl> toi,etbcr as possible, and at 
sarious inters als lighten the tvircs until the bones 
are in apposition tv hen flaps are made, the edges 
freshened, and union takes place The preferable 
time for the Brophj bone operation is usualK 
about the sixth week At that time the muco- 
periosteum (which must be raiscil and masic into 
flaps) is far enough advanced to warrant success 
ful sutgei> The use of large bone pressure 
forceps upon the lateral alveolar ridges to produce 



Tig 16 Plaster casts of boy aged 18 years 1 shows 
condition of palate prior to Brophy lengthening operatxin 
B shows result obtained by utilizing two'thirds of palato 
pharyngeal muscles A long flexible palate was obtained 


grcenstick inciurcs m carU infancv cases is un 
ncccssarv Grcenstick fracture® are often made 
in late cases to obtain bon\ union This is done 
l>> chiseling through the outer alveolar plat* 
rather than witli pressure forceps 

It IS not difllcult to conceive of the errors which 
ma\ occur in the bone oi>ention \\ ith differences 
of opinion as to technique, desired end result, 
and the xatictic® of clefts requiring bone opera 
tion, failures creep m even when the services of 
trained surgeons are available Time of opera 
tion IS most important If the bone operation 
IS done m early infancy, three great benefits 



lig 17 Phstcr casts of girl aged *0 1 prior to length 

ening palate B, after operation 
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Tig i8 Case of “inoperable” palate History shous 
many attempts at closure with failure Dense scar tissue 
with actual loss of tissue due to slouching Patient in 
sisted on attemp^t to close palatal tissues The senes 
of illustrations (Figs 19, so, ai, and aa) show what was 
done in this case 

accrue (i) less surgical risk, because of under- 
developed nervous sjstem, (2) easier closure, 
because of limited ossification of bones, and (3) 
better results, because of establishing normal 
foundation for lip, nose, and soft tissues of the 
palate These facts being admitted, bone opera- 
tions in earl> infanc> are imperative for future 
results A pediatrician, cognizant of the im 
portance of this work, is uniformly empIo>ed in 



Fig 21, left Pedicle detached from hand recenin^ 
blood supply from the unaerourface of the lip 
Fig 21 Pedicle attached to posterior part of palate 
Since this sen« was taken the pedicle has been opened 
up and attached on both sides of the cleft There remain 
a few slight trimming ’ operations prior to finishing 


the pre operative and postoperative care of all 
infantile cases Co operation betw een pediatri- 
cian and surgeon is of the utmost importance 
Higher mortalit> rates are pracucallj invariable 
among those surgeons v\ho do not emplo> the 
services of a pediatrician 
Routine roentgen-ra> examination of the thy- 
mus gland should be made m all cases, prior to 
subjecting the patient to anesthesia Henske 
reports a senes of 54 cases, 1 1 of \v hich show ed 
definite thy mus enlargement Peterson and Aliller 
report that 40 to 50 per cent of newborn infants 
have enlargement of the thymus gland Early 



1 ig 10 Tubed pedicle which has been formed on ab* Fig ao Transfer of pedicle to mouth by utilizing the 
domcn »nn as a “earner ” 
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hospitali 7 ition wiih a dcfimic course and tech 
nique of feeding is an c^v;ntIal in obtaining the 
best results Isolation for J to j ttceks |mor 
to operation prevents the dangers of childhood 
disease 

rolloning the bone o/xrrition the Jip js close*! 
\\hilelhelipma\ bcdoncaianj time the prefer 
able time is from 6 to lo weeks later The »m 
porlant fundamental principles undcrl)inR lip 
surgerv arc (i) obtaining the correct daps 
(j) obtaining fullness in the center (3) shaping 
the nose (4) avoiding scar, and (5) relieving 
tension 

Too much stress cannot be laid on the forma 
lion of the flaps in closing clefts of the lip In 
the lip as well as in the palate, there arc enough 
tissues present to obtain a normal lip but there 
IS no excess The liii, however, being flexible 
permits a latitude of excision comjiarable lo few 
other tissues without interference with esthttics 
or function Operations for the closure of the lip 
date back as far as the lime of Celsus who livetl 
in the period between 47 nc and 37 \ t> 
Various forms of lip flaps have been dcsignet! bj 
surgeons since that time Malgaignc Dicficn 
bach, Nealton, Mirault, Owen Koenig, Rose, 
Thompson, Ladd Ma>o, Simon, Ilroph> and 
others hav e outlined methods for the formation of 
flaps to close clefts of the lip 

Regardless of the design used, closure without 
obtaining normality is considered a failure A 
certain degree of shrinkage must be expected 
Broad flat surfaces must be used in approxima 
tion, and an equalization (m length) on both 
sides IS necessarj 1 he muscle elements of the 


lip must l>c united «« that the normal thicknes> 
IS present when healing occurs Of the various 
designs of flaps used practicallv all except the 
llroph) ojxrration depend upon the sacrifice of 
some iiortion of the bp Incisions carried around 
the ala of the nose or those which involve the 
check arc impractical and usuallv unwarranted 
Mollification of the Mirault or Owen Ivpes of 
flaps arc useful in some cases but if the nostnl 
IS mvoKcil thev arc faults In the Rose opera 
turn, crescent shaiicd mas'Cs of tissue are excised 
from each side Thompson s oiwration is some 
what similar and requires the removal of con 
siderablc tissue New’s operation is a modifica 
turn of the Thomjison procedure In experienced 
hands these operations allow harmonious rela 
tion with the lower lip but m man> cases the 
angle to angle width of the lip is shortened, and 
the profile gives everv appearance of a protrusion 
of the lower bp \eiu and I^scombe (Pari') 
excise equal parts of the upper quadrant 
lip and under portions of the ala extending their 
incisions around the alx on each side forming 
the prolabium into an irregular cone shape wUn 
definite angles Mhile similar in tvpe to the 
llrophj ojicralion, more of the lip and prolabmm 
art sacrihccd lo attain the desired result Ihe 
same surgeons (Veau and I ascombe, Paris) coo 
vert the complete double clefts into partial ciel s 
(at the same lime the wires arc placed througn 
the bonv cleft) bv freshening the lateral ® 
theprolabium and the lipandsutunng 
lower cfige of the prolabium untouched t" 
months later the lip is closed, a modification 0 
the double Owen operation being used 



DAVIS THE SURGICAL CORRECTION OF CLEFT LIP AND PALATE 88i 


mucosa on the under surface of the prolabium is 
utilized in the formation of a hp lining The 
Brophy operation utilizes practicalh all of the 
lip tissues A small amount of skin and mucosa 
are sacrificed a short distance up m the nostnl 
to allow the correction of the broad, flat nostnl, 
and excision of redundant mucosa is made at 
the junction of the flaps below 
About 75 per cent of single clefts of the lip 
occur on the left side The ala on the cldt side 
IS flattened and pro^nsion for its correction must 
be made Moreox er, a floor roust be provided for 
the nose, other\nse an oro-nasal sinus (so often 
seen) w ill result Each case is a law unto itself 
which again complicates this Upc of surgerv for 
the beginner, or for the surgeon who sees a few 
cases each >ear The author has had cases of 
patients who have been operated upon previously 
35, 24, i8, 14, II, 9, and on down to 6 limes witb 
failure Is it not time that a plea for a definite 
technique in cleft hp and palate surgery be made? 

Most important of all the steps in cleft lip 
surger> is to secure a correct \ ermilUon border 
Too often the operator makes the hp longer 
than required for a good cosmetic result An- 
other common error is m the production of 
a notch in the hp at point of union of the 
flaps When a superabundance of skin has been 
brought down to the median line, some of it 
must be remoxtd to present shm and mucous 
membrane from being united A fundamental 
rule, applying to all types of cleft hp, is that in 
suturing the flaps, skin must meet skin, and 
mucosa must meet mucosa Skin Saps must be 
split in such A way that depression does not oc- 
cur Central fullness of the hp is obtained b> 
properly shaping the flaps when cut More 
mucosa is required on the “long’’ side m single 
clefts The avoidance of tissue trauma, careful 
approximation, and relief of tension are funda- 
mental m prevt niing scar formation Vessels are 
taken up with liny hiemostats, i\ith as little 
tissue crushed between the beaks as possible 
Horsehair is the material of choice for sutures, 
and tension is relieved by the use of the Logan 
traction bow Early removal of sutures (third 
to fifth day) prevents scarring, the bow being 
left m place until the tenth day 

Full consideration must be given to shaping 
the nostnl m clefts of the hp Whether the cleft 
be single or double, there is nearly always some 
involvement of the nares Even when the cleft 
IS incomplete, a ndge, a notch, a congenital scar, 
or a flattened ala are often seen, and it is neces- 
sary to produce temporarily a complete cleft m 
order to attain a icsult Oro-nasal sinuses on 


the under surface of the hp are due to failures in 
constructing a floor for the nostnl involv ed The 
mucosa must be united at the time of closure in 
order to avoid this error Too often a flattened, 
mal shaped nostril detracts from an otherwise 
perfect esthetic result Correction of these de- 
fects vary according to type Frequently an 
masion earned around the entire ala, undercut- 
ting m both directions and making a turn over 
subcutaneous flap, will raise the dar floor and 
distal margin to conform with the opposite side, 
after which the ala itself may be re shaped It is 
often necessary to remove or rearrange the lateral 
alar cartilage in order to overcome the depressed 
ala Skin grafts are rarely necessary unless the 
deformity is so great that other methods fail 
In selected cases, a Thiersch graft properly used 
gives form and contour to an otherwise hopeless 
deformity Following a double cleft with marked 
protrusion of the premaxillary bones, raising the 
tip of the nose by the V-Y operation of Brophv, 
gives excellent results if strict attention to detail 
IS paid Kasai corrective operations are usuallv 
delayed until after the eighth year 
Clefts of the soft palate occur m twelve dif- 
ferent types In speaking of clefts of the soft 
palate reference is made to the soft tissues of the 
palate rather than to the velum alone These 
clefts vary from a small cleft of the uvula to the 
extreme double clefts involving all of the soh 
parts from the uvula to and through the alveolar 
process on both sides Closure of the minor clefts 
is comparatively simple It is surprising to note, 
however, that a cleft involving only the uvula, if 
not operated upon prior to the lime the child 
learns to speak, often results m a typical cleft 
paidte speech defect, which can be corrected only 
by operation followed by speech traimng When 
the deft extends anterior to the horizontal plates 
of the palate bones and into the palatal processes 
of the maxiUie, many failures occur The soft 
tissues comprising the cov enng of the hard palate 
and the velum itself are thin, flexible, and resilient 
Due to the muscular action in speaking, breath- 
ing, swallowing, sucking, etc , and as a constant 
buffer foe the tongue, these tissues are rarely at 
rest For this reason, an operdtion, which closes 
the palatal defect perfectly at the time may break 
down due to the seesaw action of the lateral 
muscular flaps acting independently Some form 
of splint must be used to prevent failure of union 
THus IS best accomplished by the use of lead 
plates and silver wires as designed and used by 
Brophy since 1883 Not only do the plates and 
wires act as a splint to prevent movement but 
also to prevent the stitches from culling out 
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Moreover, the twisted ends of the wires bent 
down upon the plates are uncomfortable to the 
tongue and in the subsequent feedings the tongue 
will be prevented from coming into contact with 
the freshened edges of the palate to make suction 
The proper use of these wires and plates places 
in the discard the use of temporarj artificial pal 
ates and other devices for protection It must be 
remembered that the use of lead plates and silver 
wires is not for the purpose of creating forceful 
approTimation of the flaps Tliej should render 
inactive the muscular elements of the soft palate 
if properlj placed, and allow relaxation of the 
tissues v\ ithout resorting to lateral incisions in the 
palate Silver wire No aa American gauge is 
used These wires are inserted bj drawing each 
through pilot sutures of braided silk The 
poslcnor wire should pierce the tensor palati 
muscle, far back from the freshened edges and 
must not be twisted tighllj enough to cut off 
the circulation and cause sloughing of the tissues 

Manj surgeons feel that if b> operation, 
closure of the cleft is obtained, a perfect result 
IS assured Unforlunatclv, this is not true 
Closure ma> be secured oftentimes at the expense 
of the post pharj ngcal opening which remains 
so large, due to shortening of the palate at the 
operation, that distortion in voice tone, ariicuta 
tion, and vocalization occurs A complete shut 
off between the oral and nasal cavities must be 
made possible if perfect speech is to occur fol 
lowing cleft palate operations The fricative and 
explosive sounds, — K, G, Sh T, D, ctc~mav 
be made onlj when it is possible to close off the 
oro-nasal cavatj 

The factors entering into the formation of a 
soft palate which is long enough to function 
propcrlj, which is free from excess «car tissue 
and therefore resilient and flexible, ate within 
the reach of ever} surgeon Careful attention to 
detail, time, and sequence of operations, proper 
foundation m preceding operations arc the ncces 
sar} requisites if a normal soft tissue operation 
is to result WTien, following the soft tissue 
operation, the palate is short, tense, and bound 
down b> scar tissue, it ma> be lengthened b} the 
utilization of two thirds of each palatoph3r}ngeal 
muscle and adding to the end of the palate, as 
designed by Brophy By this operation the 
palate may be made long enough to dose the 
postphar} ngeal space, and b> proper exercise and 
speech training the patient ma} learn to speak 
correctly 

The factors entering into perfect speech are a 
united soft palate, with Us musculature intact, 
long enough to close the postpharyngeal space, 


flexible enough to control the amount of air 
passing through the oro nasal communication, 
and resilient enough to allow normal nasal res’ 
piratory function Dental prostheses to cover 
permanently the hard palate section of the soft 
tissues in order to obtain length m the posterior 
part arc, to the authors mind, as poor a sub 
stitutc for the use of the patient’s own tissues 
as were the prosthcses held m place b> spectacle 
nms over the ears, for restoring defects in the 
face during the earl} part of the war Most of 
the prosthetic devices in use could be discarded 
if properly planned operations were performed 
Closure of secondary palatal defects in old, 
badly scarred cases presents a surgical problem 
which, although diflicult, can be accomplished 
The Ollier Thiersch, Molfe, and Gilhes tuted 
pedicle grafts have all been used successfullv b\ 
the author in some otherwise hopelessly inoper 
able cases Brophy ’s operations, using the French 
gliding flap method, have proved of advantage in 
smaller defects 

The successful closure of the three mam types 
of major clefts involving the alveolar process is 
dependent upon primary bone union without 
spreading the tuberosities Many times a closure 
may be obtained when the bones are merelv ap 
proximated, but mere closure of the defect is a 
poor substitute for a long, flexible palate Too 
many operators arc content in palatal operations 
if the lateral parts of the palate are united The 
result may be a tense, scarred, short, drumhead 
like palate incapable of function, and yet be 
unuc<! \\ hilc such a palate is m some respects 
better than the cleft, normal speech (which 
should be the pnme object of the operation) can 
never be attained When a normal bony arch 
has been formed, the cleft in the soft tissues is 
narrowed and lengthened and the ununited parts 
assume a position which allows them to unite 
Without tension, distortion, or resorting to lateral 
incisions which may alTccl the blood and nerve 
supply The lateral flaps must be raised by 
means of special periosteal elevators, from the 
midlme of the fissure up near the gmgival 
margins of the teeth and posteriorly as far back 
as the hamular process of the sphenoid o" e^^^ 
side Sometimes it is ncces'ary to detach the 
hamular process entirely if the posterior part oi 
the cleft IS w ide \\ hen the flaps are properly 
elevated the former “U” shaped fissure becomes 
a “V " The edges of the cleft arc then pared 
from the anterior part to and through the cleit 
azygos uvula While this may seem of mino 
importance, the proper freshening of the cle 
edges may mean the difference between succes 
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and failure Some surgeons attempt to split these 
edges with an masion parallel to the cleft, the 
knife passing between the nasal and the oral 
fold of mucosa These edges tend to curl and, in 
splitting, islands of epithelial tissue are often 
una\oidablj left, and when sutured, fail to unite, 
so that a defect occurs It is much better to sacn- 
fice a minimum amount of tissue with a direct 
through and-through inasion at right angles to 
the edge and thus insure a complete freshening 
of the entire length of the fissure The wound 
IS closed with horse-hair after the placement of 
the splint of silver wire and lead plates Tension 
must be avoided both upon the horse-hair sutures 
and the splint Unless the flaps are unusually 
thin, It IS unnecessary to raise the mucopenosteal 
flaps and to replace them in their beds a week 
or two prior to uniting them, m order to increase 
the blood supply The patient is subjected to 
two anxsthetics, the flaps thicken and tend to 
curl, and the end result is a thickened, hea\> 
soft palate m which lightness, resilienc> , and free- 
dom of movement are the requirements \ study 
of the normal palate will show no signs of massive 
thick flaps posteriori), and the more nearl> 
normal anatomical result attained the more nearly 
functional result will be reached To prevent the 
child from injuring the palate and lip by getting 
the fingers up to the mouth, Broph>’s cuffs are 
used They are made of pasteboard, lined with 
cotton or sheet-w adding, and extend from wrist 
to a point midway between shoulder and elbow 
When pinned on firmlj and cross strapped with 
adhesive tape, free movement of the hand and 
shoulder is feasible but the elbow cannot be bent 
The) should be made to fit the wrist snugly so 
they cannot slip over the hand 

I ceding after operation is accomplished in the 
majority of cases by using a medicine dropper or 
rubber ear s) ringe, placing the milk on the back 
of the tongue and allowing time enough for 
swallowing without regurgitation Irrigations of 
normal salt solution after feedings is important 
in operations involving the soft tissues of the 
palate The Broph) nipple may be used prior to 
the bone operation, and the period between the 
time the lip operation is finished and the soft 
palate operation Co operation between the 
parents and the pediatrician during the intervals 
between operations usuall) results m a better 
surgical risk for the patient 

SUMMARV 

I In the light of our present-da) knowledge 
the proportionate number of failures in cleft lip 
and palate surger) is too high 


2 A plea for a better understanding of the 
anatomy and functional activity of the palate is 
made 

3 The fundamental value of the Brophy bone 
operation m early infancy cannot be over- 
estimated 

4 Failure of union results in (i) abnormal 
bony arch, (2) abnormal occlusion of teeth, 
(3) short tense soft palate and man) failures of 
union, (4) imperfect speech as result of number 
three, (5) imperfect foundation for hp or soft 
palate operation, (6) imperfect foundation for 
orthodontic treatment, with probable increase in 
cleft bones if movement is attempted 

5 Importance of time of operation and se- 
quence of operations cannot be too greatly 
stressed 

6 The spreading of the tuberosities when 
single wire sutures are placed causes (t) difficult 
approximation of the soft tissues, oftentimes 
necessitating the use of lateral incisions which are 
condemned, (2) mal occlusion of teeth, (3) opera- 
tions to lengthen the palate m order that perfect 
speech (whicli is the goal of the soft tissue opera- 
tion) may be obtained 

7 Mere closure of the defect without ana- 
tomical and functional result is a poor substitute 

8 The emplo)ment of a pediatrician has ac- 
counted for a decrease in mortalit) 
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RADIUiM IN THE TREATMENT OE CANCER OF THE VAGINA 

I\AN DE nOBFN MD.BtDArcsi IIuncakv 
A ssut&ot Surgeon Tint Cyaecolosical CLmc Rojmllluiifinan ln[vnuty Frof Jotrtb Frifyci! llireclor 


C ancer of the vaRma IS the most malignant 
and the most difiicult to cure of cancers of 
the female genitalia rortunatcl> primary 
\aginal cancer is rare, constituting but 2 percent 
of the cancerous growths of the female genitalia 
Secondarj cancer of the \agina through extension 
from the surrounding organs is more frequent It 
IS almost impossible to distinguish the pnmar> 
vaginal from the secondary growth especiall> in 
advanced cases Gencnllj speaking, when the 
surrounding organs arc free of cancerous growtlis 
but the vagina is involved, v\c can regard the case 
as a pnmar> disease, in advanced cases the local 
extent of the growth serves us as a guide 
In our clinic in the 10 v ears betw ecn 1919 and 
1929, of the J9 cases of pnmar> vaginal cancer 
observed, 28 were treated vviihradiothcrap) This 
fairl} large senes of cases together with the fact 
that these patients were dosclj observed and 
supervised is the basis for the report of m) expen 
cnccs with radiothcrap) m the treatment of this 
disease 

The patients are usuall> women past the cli 
maclcnc, at a > oungcr age cancer of the vagina is 
quite rare, although our youngest patient was 27 
> cars of age, our oldest 7 r As to the ctiologv , as 
m other cancerous growths wc know little It is 
hard to correlate its frequency with the number of 
births and abortionb, as many patients observed 
were nullipara: and uniparx In our scries there 
were 4 nullipar®, 6 unipar®, and ig multipanc 
Lcucoplakia may be considered as a favorable soil 
for cancer, many rcgarditasaprccanccrousslage 
Prolapse, prolonged irritation by a pessary, and 
cicatrices may help to produce cancer, but they 
cannot be regarded as the prime factors in causing 
the grow th 

In the majority of cases the grow th is located in 
the upper third of the posterior vaginal wall, this 
place being most exposed to traumata It may 
also be located in the anterior or lateral vaginal 
walls In our material the grow th was located in 
20 cases in the posterior, in s cases m the anlenor, 
and in 4 cases in the lateral vaginal wall There 
are two different types of vaginal cancer The 
more frequent is a circumscribed tumor In such 
cases the growth stands out like a mushroom, first 
with circular borders which become wider and 
wider extending into the slightly inflamed sur 
rounding tissue and soon becoming ulcerated 


forming a small crateriform excavation that is 
covered with yellowish putrid slough and bleeds 
freely oncontact rherarcrtypcistheinfiltrating 
grow th which permeates between the many layers 
of the squamous epithelium In this type usually 
the vagina becomes a rigid tube 
Histologically vaginal cancer presents the ap- 
pearance of cither a squamous celled cancer or, 
exceptionally, an adenocarcinoma In all of our 
cases we found the squamous celled cancer, never 
adenocaranoma \ agmal cancer proliferates rap- 
idly low ard the perivaginal connectiv e tissues and 
the surrounding organs — the rectum, the bladder, 
the cervix, and the parametrium As the most 
frequent location of the growth is the postenor 
vaginal w al I, the rectum is most exposed to metas 
tasis, and when the anterior rectal wall becomes 
involved there is established a rectovaginal fistula 
with an uneven, infiltrated border The bladder is 
not so often affected by metastasis In the con 
nectivc tissue the growth progress is unimpeded 
and follows no definite order The spread of the 
cancer IS aided mainly by the vaginal lymph ves 
sols, through these it passes rapidly to the Ivm 
phatic glands, and there depending on the location 
of the primary growth metastascs are formed in 
the inguinal glands if the lower third of the vagma 
IS involved, m the hypogastric iliac as well as the 
sacral and rectovaginal perirectal glands when the 
upper two thirds is involved Metastases to 
remote organs are not frequent 
The sy mploms arc similar to those of cancer of 
the cerv ix Al first there is a discharge, usually 
tinted by blood, next a lixmorrhage wluch often 
is produced by coitus or vaginal douche Pains 
appear late and indicate that the connectiv e tissue 
has become involved in some extent It is due to 
this absence of pains and disturbances in the car y 
stages that patients come under observation only 
in advanced stages Vaginal cancer grows rather 
rapidly and pregnancy fav ors its dev elopment In 
the more advanced stages, when the rectum ana 
bladder are also affected, tenesmus, obstipation, 
disturbances of micturition, and the appearances 
of fistulx will be the symptoms Uhen thepchic 
bones become infiltrated the pains will increase 
The general symptoms of the disease are loss 0 
appetite, anxmia, and finally general cacliexia 
As the general appearance of the vagina in tn 
presence of cancer is very similar to that of seni 
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vaginitis, sarcoma, tuberculous ulcer, hard ulcer, 
and decubitus caused by pessar> or foreign bod>, 
an excision and histological examination is abso 
lutely essential in making a differential diagnosis 

The prognosis offers less hope than in cancer of 
an> other of the female genitalia The location of 
the growth, the complex Ijmphatic sjstem of the 
vagina, the thin vaginal wall which scarcely pro 
tects its delicate surroundings, together with the 
fact that most of the cases come under obserx ation 
onl} in the advanced stages, all contribute to the 
impairment of the prognosis 

In the treatment, surgerj and radiotherapy 
maj be practiced, but because of the nature of the 
tissue mv'olved neither offers much hope, and the 
results are therefore unsatisfactor> The formerly 
used methods, excision of the affected portions, 
proved entirely unsatisfactory Only the most 
radical operation may bring results The radical 
operation aims at total extirpation of the entire 
genital tract and several different methods may be 
mentioned Wertheim advises the abdominal, 
Schauta the vaginal, Olshausen the perineal, 
Fritsch and Kelly the sacral approach If the 
cancer is m the upper third of the posterior vagi- 
nal wall, Kroenig believes that the rectum also 
should be resected Combined and modified dor- 
sopenneal extirpations were performed among 
others by Paunz, Pozsonyi, and Kubmyi When 
the cancer is in the upper third of the posterior 
vaginal wall, Frigyesi combines total extirpation 
with resection of the rectum, preserving the 
sphincter function If the cancer is in an incipient 
stage and the patient’s general condition is good, 
removal is usually possible It is unfortunate, 
however, that more than 5opercent of cases come 
under observation when Uie cancer has reached so 
advanced a stage that radical operation is gener- 
ally impracticable Even after the most radical 
operations the results are bad, in addition to the 
high primary postoperative mortality m many 
instances, there is, after a short interval, recur- 
rence in 90 per cent of the cases Although cures 
have followed operation in a few cases, still the 
situation as to recovery from operation did not 
improve with the introduction of radical opera- 
tion 

In our department 28 of the 29 cases observed 
were treated with radiotherapy, only one being 
operated upon The patient, 40 years old, was 
found to havea hmmorrhagic, uneven, flat indura- 
tion the size of a golf ball, in the postenor vaginal 
wall The histological examination showed squa- 
mous celled cancer Kubinyi performed a total 
extirpation according to the method of Kraske 
and Paunz The patient died 3 months after the 


operation Section showed recurrence and metas- 
tases to the ly mphatic glands 

Because of the difficulties and the poor results 
following the operative treatment of vaginal can- 
cer, radiotherapy was greeted with hopeful expec- 
tations Treatment with radium in the beginning 
in spite of the difficulties of its administration, 
proved very promising and the first observations 
apparently corroborated the favorable expecta- 
tions These great hopes were dampened, how- 
ever, by statistics based on the 5 years’ freedom 
from recurrence which is necessary to determine 
the efficacy of a method A study of these propor- 
tionately few cases has shown that the improve- 
ment after radiotherapy is onlv transitory and 
that only in a small percentage is the prognosis 
improved 

The use of radium and the X-ray combined 
seems to be the most advisable means of treat- 
ment, that is, the grow this irradiated locally with 
radium, while the infiltrated lymphatic glands are 
exposed to the X-rays Many difficulties are asso- 
ciated with the use of radium, for instance, the 
growth extends quickly through the thin vaginal 
walls and an uncautious application of radium 
only stimulates the formation of rectal or vesical 
fistula? The radium tube mu«t be kept at a proper 
distance from the rectum and bladder, and care 
must be taken that the tube is properly kstened 
in the vagina To avoid complications the ray 
dosage must be determined with great care Usu- 
ally only small doses should be administered To 
overcome the difficulties in the application of the 
radium tubes, many appliances have been con- 
structed The solid rubber pessaries made of dif- 
ferent sizes and with small compartments for the 
radium tubes are the most practicable These pes- 
saries assure the proper distance between the 
tubes and the vaginal walls for the entire treat- 
ment of grow ths in any part of the vagina Anoth- 
er means of application which has proved very 
suitable in many cases is a holder v\hich is made 
of some moldable material shaped to the size and 
form of the vagina, which is provided with a thin 
rubber covering, and in which the radium tubes 
are embedded at proper places This holder is 
placed in the vagina so that the radium tubes 
come exactly over the growths and it is fastened 
w ith silk ligature or plugging Sev eral other meth 
ods have been formulated to place the radium at 
the proper distance and to fasten the tubes in 
proper position 

In the tumorous tyqje of vaginal cancer without 
involvement of the rectum or bladder, the im- 
plantation method may be used Needles, small 
tubes, or thorium X sticks may be used The 
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implantation method should be used onl> with the 
utmost care in ca^es propcrl> selected ll should 
not be used in the infiltrated t>pc of the disease 
In such cases onb tubes should be used 

X ray treatment alone is not sufTicicnt The 
Xra% should be used onl\ for the lymphatic 
glands Tor the local treatment of the growth, 
radium should be used In institutes with large 
quantities of radium the glands are exposed to 
radium telc-irradiation \fier the surgical remov 
al of \aginal cancer, radiotherapy is advi'iablc as 
a prophi lactic measure 

As cancer of the xagina is a rare disease, we 
have not sufficient data on which to base a final 
opinion as to the \ ilue of radiotherapy Therefore 
our opinion must be base<l not on our experiences 
alone, but upon the few reports m the medical 
literature 

Cancers of the \ agina are exposed to a single 
ray dose of radium of i ■'oo to a 400 milligram 
element hours If the control examination shows 
an unsatisfactory result after 6 (o 8 weeks the 
treatment is repeated according to the result ob- 
tained Tht lymphatic glands ate treated with 
X rays Patients treated with radiotherapy arc 
examined once esety 6 weeks for a while, then 
once every 3 months and later once every 6 
moriths those who do not present ihcm«el\es for 
the control examinations arc follow etl upby letters 
from time to time 

The results obtained in our eases most of which 
were observed in ibc advanced stages correspond 
to the results obtained by others as rcporte<l in the 
medical literature 

In the years 1919 to 1929 the I ml Gyneco 
logical Clinic of the Budapest University treated 
j 8 cases of pnmarv vaginal cancer with combined 
radium and \ rav therapy Of these ^Spatjcnts, 
9 are still living : after 9 years, 1 after 6, 1 after 
4, i after j, and 5 after less than 2 years Of 
these, 2 patients can be regarded as cured, t free 
from recurrence after 9 v cars and the other after 


6>eare Twolivcd3\cats, i lived 2,and3lived 
I year after the treatment, 12 died wuhin the 
first year One did not answer out repealed 
tnquincs 

Of the 10 patients treated with radiotherapy by 
Gal at the Second Gynecological Chmc, 2 were 
free from recurrence for more than 5 years 

Of (he 22 eases of Bumm treated with radium 
irradiation and observed for 3 to 6 years, 5 were 
successful Adding thew and Schaefer's ca‘!es to 
the eases treated at the Berlin Gynecological 
Chnic, in 1926 Philipp and Gonick reported 53 
cases of vaginal cancer treated partly with radi 
um, partly w ith combined radiotherapy Of these 
7 (*3 2 per cent) were free from recurrence for 
more than £ years 

Gicsccke, of the Gynccologtcat Clime of Riel, 
reported 3 cures m the 22 cases of vaginal cancer 
treated with radiotherapy 

Hevman reports 2 rccovcncs in r6 patients 
treated with radium at the Royal Radium Insti 
tutc of Stockholm 

Similar results were obtained by Bagg, Bay ley, 
Cahen, Dclportc, Pranqu , Ikeda, I^hocky Sem 
mclwcis, Polubinskv , Starry , and \\ amekros 

The results obtained m the treatment of can 
ccr of the vagina, whether by operation or by 
radiotherapy , arc still far from satisfactory The 
advantage of radiotherapy over surgery is that 
radioihcrapv has a wider range of applicability 
also that at least temporarily its efTect is paihativ e 
in most of the cases The W crlheim method in 
patients w ho can be operated upon or total extir 
pation combined with the resection of rectum n 
cases with the grow th m the posterior vaginal waff 
arc considered to result m recovery most often 
However, as m most of the cases of cancer of the 
V agma, radioihcrapv is indispensable, it is reason 
able to hope, that by perfecting the methods of 
ireatrocni and the application of radium the 
results will not only be improved but the risk of 
recurrence will decrease 
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INFILTRATION ANESTHESIA AND ITS USE IN FRACTURES 

CARL O RICE, M D , Minveapc»lis, Mivn-esota 

From the Depertnent of Suisery ITmvefSitjr of Micoesota 


A LTHOUGH the use of local aruesthesia m 
/"A fractures had its ongm in 1885 when 
Conwa> emploj ed the method by injecting 
cocaine directly into the fracture gap, it not 
become popular until recent years It has been 
used by others more or less sporadically and only 
in a fen cases Among those pioneers are Reclus, 
Quenu, Braun (4), Dollinger, W \V Jackson, 
Farr, Cumston, Fulton, HagenbecL, Frostell, and 
Ira Cohen 

The prevaihng opimon seems to have been that 
any injection into a broken bone or injured joint 
would be extremely likely to initiate an infection 
But this erroneous idea has no sound basis if 
aseptic technique has been employed Although 
he had not used it extensively in fractures, 
Braun (3) states that there should be no more 
reason for not injecting local an'csthesia into a 
fracture gap than m any other portion of the body 
He was of the opinion that the danger from infec- 
tion was very remote 

Nerve conduction ansesthesia for a fracture of 
the extremity was generally accepted with less 
skepticism and was employed to advantage by 
Keppler, Kulenkampff, ilueller, Mage, and Farr 
But the skill required to produce nerve conduction 
anzesthesia usually prevents the general practi- 
tioner from employing this method very exten- 
sively The inaccessibility of nerve trunks m 
certain areas, as m the hip, the shoulder, and the 
clavicle also make nerve block anicsthesia less 
desirable 

lOTICATIOV 

The only contra-mdications to the use of local 
infiltration in fractures is the presence of an infec- 
tion or a compound fracture There may be other 
fractures where the use of local ansesthesia is not 
practicable, as in a fracture of the pelvis or a frac- 
ture of the spine, but these are not contra-indica- 
tions for its use 

Relief of pain and relaxation of the muscles are 
the two mam features to be accomplished with 
anaesthesia The pain m a fracture arises largely 
from the tom periosteum and endosteum at the 
fracture gap Surroimdmg muscles and muscle 
attachments are, no doubt, bruised and tom dur- 
ing the production of a fracture and thus cause 
pain Allen states that bone and cartilage hav e no 
sensation but that the periosteum, endosteum, 
and sy novial membrane are almost as sensitiv e as 


the skin He states that the bone marrow is also 
slightly sensitive 

With the employment of a general antesthetic 
relaxation is not complete unless it is brought to 
the stage of surgical anaesthesia This is some- 
times difficult to accomplish with the administra- 
tion of nitrous oxide or ethylene On the other 
hand, relaxation of the muscles is possible under 
the influence of local anesthesia, and this relaxa- 
tion may be as satisfactory as under deep surgical 
anesthesia I have used procaine hydrochlonde 
m an mtracapsular fracture of the hip with relaxa- 
tion so complete as to permit ov ercorrection of the 
fragments where under gas anesthesia undercor- 
rection IS almost alway s the rule (Fig 6) 

IthasbeenwelJ expressed by ArthurE Hertzler 
that “the difficulty encountered in the reduction 
of fractures is due to the muscle spasm produced 
reflexly by the injured tissues and when the dam- 
aged area is anesthetized the spasm subsides ” 
He considered it important to anesthetize the 
periosteum at all points 

If a fracture is treated as an emergency as 
should be done, the anesthesia w ill be more effec- 
tive in producing relief of pam and relaxation of 
the muscles, for at this time the surroundmg tis- 
sues w ill not hav e become so sw ollen and tenderand 
the greater pam w Ul be complained of at the site 
of the fracture gap If the fracture has persisted 
for several days it may be necessary to infiltrate 
some of the surrounding tissues and painful points 
before the effect of the anesthetic will be complete 
I have seen cases m w hich the fracture has been 
present for several days, immobilized in a pillow 
splint without reduction, supposedly waiting for 
the swelling to subside In these cases the forearm 
orIeg(asthecasemay be)is usually very markedly 
swollen from the finger tips to the elbow The en- 
tire injured extremity is tender not so much as 
a direct result of the fracture but because of the 
swelling and cedema of the surrounding tissues 

These cases usually do not demonstrate the best 
results from the local infiltration, and it is evn- 
dently impossible to infiltrate the entire extremity 
with novocain Supplementary medication with 
morphine or scopolamine in these cases is effica- 
cious for It IS usuallv these cases wluch require 
repeated triaU at reduction and the aid of the 
fluoroscope The anxsthetic effect begins within S 
minutes and is prolonged for at least one hour 
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This allots svilTicient lime lor \ ra> ctamina 
tion alter reduction and remampulauon »{ neccs- 
^r^ 

Boehler has emp!o\ed local infiltration m frac 
lures for se^erat vears He has uswl u in mote 
than a ooo caw n uh sausfaciorv results and 
niihout complications No case o( mlectmn as a 
result ol this procedure has been reported No 
case of dehied hcalins has been attributable to 
this method of anxsthcsia The theoretical pro 
dviciion of a compound fracture b\ this method 




rROcroLRE 

It IS notcttorth) that no meticulous detail of 
technique is necessarj m order to produce perfect 
anTsthcsia nith this method Infditalion into the 
ftaciurcjppsolKatthetomcdgesofthepenosteun 
and endosteum become impreRnaled with the 
anaesthetic solution is usuall> all that is neces»arv 
to obtain local analgesia InSUration of the p»n 
osteum about the proximal fratjment is not usualls 
ncccssatj as hasbansuggestedmanearherartidc 
(*3) It mil honcNcr, aid m those cas-s which 
haxcbcen dclaxcd for scseral dajs 
The sUn oxer the fracture 1$ cleansed, then 
stenbred w iih iodine and alcohol and draped w ith 
stcnlctonela A 1 per cent solution of procamehi 
drochloridc wah 4 drops of adrenalin per ounce is 
used The initial sul)Cutan“Ous wheal is made 
dircclK oxer the fracture gap with a fire gauge 
h>7>odennic ne«lle so as to mmimue the pain as 
much as possible This is then substitute bx a 
longer fine gauge needle Infiltration of the tissues 
jsmadeslowK ahead of the needle, asitprogre^w 
to the fracture gap so as to alienate the pain 
during the process ot infiltration The needle is 
not withdrawn until the infiltration is compleie 
thus axoiding the possibilitx of coniammatwa 
from repeated punctures If the s\ nngc roust be 
refilled it is remoxed, leaxang the needle m place 
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When the fracture gap js entered, the required 
amount of procaine is injected The position of 
the needle ^Mthln the fracture gap can be identi* 
fiedby theabilit> to aspirate blood> fluid into the 
syringe This blood has a cloud) appearance in 
contradistinction to arterial or venous blood, and 
does not indicate that novocain is being injected 
mto the blood stream It has alw a) s been possible 
to aspirate blood This has been used as a criteria 
for determining the position of the needle within 
the fracture gap or in direct communication vvnth 
it No evidence of procaine poisoning has ever 
been observed From 10 to 60 cubic centimeters 
ma> be required depending upon the size of the 
bone and the extensiveness of the injured tissue 
In previous papers (24, 25) certain points of 
entrance mto the fracture or dislocation have been 


Fig 5 The injection of a fracture of the anUe 

through a puncture at the anterior edge of the 
acromio-clavicular articulation, directing the nee- 
d/e ver) shghti) mediall) and posteriorly so as to 
enter the joint capsule and the glenoid fossa, also 
rerouting the needle and directing it shghti) 
anteriorl) and medially to the disarticulated head 
still within the joint capsule (Fig i) By using 
this fixed landmark the distortion of the shoulder 
will not lead one to an erroneous infiltration 
Twent) cubic centimeters of procaine h)dro- 
chloride within the joint capsule should be suf- 
ficient to produce ansesthesia 
In an intracapsular fracture of the hip or dis- 
location the approach is made through a puncture 


designated largel) for the sake of convenience 
These designations are arbitrary and have no 
direct bearing upon the result of the anaesthesia 
For a dislocation of the shoulder or fracture of 
the neck of the humerus, the approach is made 



Fig 6 Fracture of the femur sho%ving o\cr correc 
tion This was purposelj done before the cast was com- 
pletely fixed, to indicate the relaxation which is possible 
Under local anaesthesia 


Fig 7 Fracture of the hip reduced under local anxs 
tbesia Uefore and after reduction 
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at the lateral border of the anterior superior spme 
of the ilium (Fig 2) The needle is directed in- 
ward and slightly backward so as to pass 
along the lateral surface of the ilium over 
the brim of the acetabulum and into the joint 
capsule This approach avoids important nerves 
or blood vessels and directs one accuratelv into 
the fracture gap regardless of the distortion of 
other landmarks The anxsthetic solution dilTuses 
into the fracture gap Twenty cubic centimeters 
of procaine hvdrochloride directlv into the joint 
capsule usuall> suffices 

In a dislocation of the elbow the needle is 
inserted into the joint space from the lateral 
surface at the border of the palpable olecranon 
fossa (Fig 3) 

For anj of the superficial fractures where the 
bone ends are easil> palpated as in a Colics or 
Pott’s fracture or a fracture of the clavicle or 
phalanges, the needle is inserted directly into the 
fracture gap at Us most superficial point The 
anxsthetic solution will readih diffuse throughout 
the entire fracture Gentle manipulation mav 
facilitate this diffusion (Figs 4 and 5) 

In a senes of more than 200 ca«es observed or 
personally attended, I haveseen no complications 
or sequels as a result of this method One child, 7 
years of age, refused to co-operate during the 
manipulation but was quieted immediately after 
the administration of a few breaths of nitrous 
oxide A few others have been observed m whom 
the swelling and tenderness of the muscles failed 
to permit relaxation, but all these cases have been 
observed in unreduced fractures of more than 2 or 
j day s ’ duration I hav e used 1 1 m ro m tracapsular 
fractures of the hip with good results In some of 
these cases soreness was observed along the thigh 
dunng the manipulation, but never sufficient to 
require general anxsthesia Relaxation was al 
ways satisfactory 

SUSISIARV 

There are no untoward effects from the use of 
local anxsthesia m fractures The simplicity of 
this method of anxsthesia makes it espeaally 
desirable Better alignment of the bones can be 
accomplished because the fracture c'ln be reduced 
with the aid of the fluoroscope if necessary and 
repeated adjustments may be made without 
further inconvenience to the patient Relaxation 
of the muscles is accomplished satisfactonly It 
does not interfere with the healing of fractures 
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HERNIOPLASTY— WATER INJECTION OF THE SAC TO 
FACILITATE ITS REMOVAL 

SAMUEL ROBINSON, M D , T A C S , Santa Barbara, Cautornia 

From the Chue of the Santa Barbara Cottage Hospital 

I N the process of indirect inguinal hernia repair, 
the isolation of the sac and its separation from 
the cord is not infrequentl> an awkv.atd per- ^ 

formance The cleavage is not a true one, the ^ 

dissection is artificial, small \eins are generall> 

ruptured, an otherwise clean drj field b^omes a J n. ^ f 

wet one, the field is often “painted red,” the tis- /iS vtX// 

sues are less easil> differentiated, trauma to the 

cord and injury to the \essels results not infre- ^^' 7 ^ 

quentlj in sw elhng of the testicle and scrotum 
For the past lo jears the wTiter has empIo>ed 
a method of isolating the sac which is illustrated 

m the drawings (Figs i, 2, 3) It is applicable / ‘ii '*^/i*rvu 

only to reducible, indirect, inguinal hernias, com- ^4. ‘ 

plete or incomplete It is not applicable m the rj^v\ 

removal of sacs less than 5 or 6 centimeters in 

length Obviously it should not be employed if 

there is any mchcation of adherent bowel or * " VL 

omentum within the sac — „ ■■■■ / £■ . / ... A a\\\ 

The cord IS delivered in the usuaUva> fromthe , The side of the sacs picked up with AU 

inguinal canal A thin rubber tourniquet is ap- A synnge needle is inserted into the sac and sten! 
plied with a single knot around the cord and neck injected 

of the sac at the internal ring The Penrose 

drainage tubing is particularly suitable for the <-p* 

purpose (Fig x) It has never produced an\ evi- 
dence of trauma to the cord structures It should 
be tight enough to retain the sterile water later 






Fig 2 The side of the sac IS picked up with Allis forceps 
A syringe needle is inserted into the sac and stenle water is 
injected 




Fig I The spermatic cord with the attached hernia sac Fig 3 The sac is completely distended by the injection 
deliv ered from the mgumal canal A Pentose dram is of water In the distendra state the sac has been dissected 
iced as a tourniquet around the cord and the neck of the from the cord 
: at the internal nng 
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injected into the sac, not that anj leakage into the 
peritoneal cavity is of any significance, but that 
such leakage prevents sufficient distention of the 
sac to facilitate the dissection 

On the posterior internal aspect of the cord it is 
not difficult to recognize the smooth, white tissue 
of the hernia sac It should be picked up with 
thin bites of the two Allis forceps (Fig 2) The 
syringe needle inserted into the sac between the 
forceps should not penetrate more than a few 
millimeters while the injection is started If the 
sac IS entered properly it will gradually distend 
under the pressure of the entering fluid If the 
needle point is not accurately within the lumen of 
the sac an infiltration of the surrounding tissue 
will follow This error is disclosed by the absence 
of an air bubble which is generally visible when 
the water is properly injected into the sac The 
mistake is rarely made if the walls of the sac are 
well elevated before the needle is introduced As 
the fluid enters the sac the forceps are remo\ed, 
the needle is inserted to i more secure depth, and 


IS held m position by the thumb and forefinger 
thus preventing leakage around the needle The 
injection should be carried on until the sac is 
distinctly tense, the greater the distention the 
easier the dissection The needle is then with 
drawn, a hiemostat being applied to the point of 
puncture The separation of the sac from the cord 
by scissor spreading dissection then becomes a 
simple and satisfactory procedure without bleed 
mg The fundus is clearly defined, in cases of 
congenital hernia the relation of the sac is em 
phasized 

After the distended sac has been isolated com 
pletely from the fundus to the neck (Fig 3), it is 
opened wide at the fundus, the water emptying 
into a basin The tourniquet is removed, the sac 
transfixed and amputated, and the hernia repair 
continued 

Although It IS the writer s impression that this 
technical point m herniophsty has not previously 
been described, his apologies are nevertheless ten 
dered herewith to anyone who may have done so 
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SKELETAL DISTRACTION 
Descriptiov of Apparatus 
DAVID M BOSWORfH, M D , NE^v \ork 


T he literature is rather scant regarding the 
problem of the shortened extremitj and 
more than scant regarding the lengthening 
of the offending bone or bones and soft structures 
Refracture and manipulation of malunited bones 
to o\ercome shortening has been an inherited 
procedure attempted by man> and successfull\ 
accomplished bj fei\ A few millimeters oc- 
casionally have been gained but a return to nor- 
mal length has rarely, 1/ ever, been secured 
About 1905, however, Codivilla devised and 
advocated the use of skeletal traction as an 
answer to this problem, and so it has proved 
to be Perhaps I should say he advocated 
skeletal fixation, for his calcaneal pin was to be 
used only to maintain length gained at the time 
of operation, and not to secure further extension 
To quote him “I am convinced that in the ex- 
tension of fleshy parts the best results are ob- 
tained from forced lengthening b> using sudden 
and intense force and then applying plaster” 
In other words, he divided the bones, applied 
extreme force until no further length was gamed, 
and then applied a plaster spica with steel side- 
pieces to maintain the calcaneal pm m extension 
This process was repeated several times if neces 
sarj, about H inch being gamed each time 
Freiberg reviewed Codivilla ’s work and again 
advocated his methods in 1912 
Magnuson, m 1908, 1911, and 1913, attacked 
this problem and advocated the division of the 
short bone, w ith immediate traction through 
hooks inserted in the cut bone ends, and the 
securing of the bone ends in the extended posi- 
tion b> bone and ivorj nails and screws It is 
noteworthj that m these same articles he records 
the result of excellent work on the changes m, 
and absorption of, the inserted materials The 
amount of extension gamed remained about the 
same as that of Codivilla and Freiberg 
Taylor, in an article written m 1918, entitled 
“Shortening Long Legs and Lengthening Short 
Legs, a New Surgical Procedure” reported length- 
ening by the use of skin traction, with subsequent 
pinning of the bone fragments with tibial bone 
pegs The greatest length secured by him was 
2 centimeters He advocated removal of a seg- 
ment from the bone of the opposite side either 
m combination with the above or as supple- 


mentary to it Numerous workers have concurred 
with him m that the simplest procedure, hereto- 
fore, was to shorten the long extremit>, among 
them Fassett The latter also attempted length- 
ening the short bone, inserting blocks of mag- 
nesium or ivor> between the separated bone ends 
to maintain extension Skin traction also seems 
to have been used by him 

Putti, m an article published m Surgerv, 
Gynecology and Obstetrics in 1912, first 
brought forth the principle of distraction Trac- 
tion implies the application of one force to the 
distal fragment of the bone to be lengthened and 
the opposing force indirectl> upon the bod> or 
through the structures attached to the proximal 
fragment Distraction implies the direct applica- 
tion of the separating forces to the two fragments 
of bone to be lengthened His device, called the 
osteoton, consisted of a single extension member 
acting on pins driven into the bone fragments 
on both sides of a Z shaped osteotomy His work 
was on the femur only and the results were ex- 
tremel> satisfactor>, gams of 2 to 4 inches being 
secured Others, working with his apparatus, have 
been unable to maintain the pins m place due to 
the action of the single extension member 

The operative lengthening of the long bones 
of the bod> was first placed on a uniformly 
successful basis m 1927, when Dr Abbott, of 
St Louis, presented an apparatus devised by 
himself and reported several cases of tibial length- 
ening His article demonstrated beyond doubt 
that added length could be gained surely, safely, 
and easily In this article he re-emphasized the 
pnnciple I have called distraction and added a 
second extensive member to Putti ’s apparatus, 
thus obviating the slipping of the skeletal pins 
which had been so troublesome He also em- 
phasized the use of moderate, continuous force 
over a considerable period of time and the divi- 
sion of resistant unimportant soft tissue struc- 
tures 

Since that time the literature on the subject is 
practically limited to an article by White, of 
South Carolina In this Dr White advocates 
the insertion of two pins above the area of tibia 
to be divided and two below , the division of the 
tibia in the usual tongue and groove or similar 
fashion, the application of a cast to include the 
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Fij:; I The present apparatus as applied by the two 
pm method to \\ D the first case herein reported 


pins, circular division of the cast o]i|>osue the 
area of proposed tibial lengthening, and distrac 
tion of the two halves of the cast with their 
included pins and tibial fragments, b> means of 
turnbuckles whose ends have been incorporated 
m the cast 

I feel that some space should be devoted at 
this place to the description of Dr Abbott s 
apparatus, for the pnnciples used bj myself are 
his, and the apparatus herein presented differs 
from his original apparatus onl> m the method 
of secunng extension and the greater ease of 
manufacture Since this article in 1927, further 
refinements have been developed in the apparatus 
used at his clinic, until now, for simple operative 
lengthening of the tibia it supersedes both his 
original apparatus and that herein presented 
For other uses, however, where distraction is 
necessarj, as m the maintenance of a fracture, 
such as IS shown later, the present apparatus is 
ideal 

The onginal Abbott apparatus consisted of two 
tubular sidebars with transverse holes in their 
ends w hich w ere sbpped over pins dnv en through 
the extremities of the bones to be lengthen^ 
Each sidebar was composed of a tube, into which 
fitted a rod A cuff fastened about midway on the 



Fig a The apparatus herein presented disassembled 
showing the tibial pins the drill used and the two sections 
of the Taylor hip traction splint drilled at one half inch 
intenals and used to secure extension 



Fig 3 The special Thomas splint with turnbuckles 
from the lower rods to the pins for varying the position 
of the exlens«%e apparatus and the relation of the frag 
ments Vdfustable footpiece shown 

rod permitted the thrust of a coiled spring which 
could be compressed b> a collar threaded on the 
tubular element Rotation of the fragments 
could not be controlled b> the apparatus per se, 
but was prevented b> turnbuckles extending be 
tween a speciall) devised Thomas splint and the 
ends of the tibial pins 

In order to prevent this possibilit) 0! rotation, 
and to obviate the expense of a speciallj con 
slnicted apparatus, two sections were cut from 
the extensive portion of two old Tajlor traction 
hip splints Three sixteenth inch holes w ere drilled 
in the ends at half inch intervals These were 
then substituted for the side pieces of Abbott 
Ordmarv drill steel, 3/16 inch in diameter, was cut 
into pins 9 inches long and the ends rounded 
These pins provide the spring action given bv 
the coil spnngs of Abbott Thej bend as the 
extensive force is increased and spring back as 
the soft structures give Rustless steel has re 
cently been used for these pins A hand drill and 
a long 4^6 inch steel drill complete the extraneous 
equipment (Fig 2) 

The operative procedure used in the uncom 
pbcated case of bone lengthening would not be 
vaned from that described by Abbott It con 
sists in (i) Lengthening the Achilles tendon, 
(2) insertion of the pins, {3) osteotom> of the 
tibia and fibula, (4) application of the apparatus 

ITie usual pre operativ e preparation of the skin 
for bone cases is earned out The tendon length 
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Fis 4 Fig s Fig 

Fig 4 W B X ray pictures of the original condition 
with lii inches shortening and solid union 
Fig 5 li X ray picture showing practically full 
lengthening and gap between bone ends 
Fig 6 W B X ray picture showing maintenance of 
extension b> one large bone chip and the presence of sev 
eral smaller ones 


6 Fig 7 Fig 8 

Fig 7 \V B X ra> picture showing absorption tabng 
place m bone chips prior to recalcification and ossification 
Compare with Figure 6 

Fig 8 W B X ray pictures showing condition one year 
after the first operation, with reappearance of medullary 
cavity Slight anterior bowinj, present by X ray, barely 
noticeable clinically 


ening is done by the standard method of in- 
verted L incisions, the cuts being directed either 
sagitally or transversel>, so that contmuitj of 
tendon tissue is not lost, and then the tendon is 
lengthened an amount to correspond with the 
expected lengthening of the tibia In inserting 
the tibial pins the steel drill is first passed through 
a hole in one of the side extension bars and then 
through a stab incision on the medial side of the 
leg at, or distal to, the tibial tuberosity The skin 
should be retracted toward the center of the 
tibial shaft in making the stab incisions and drill- 
ing the holes to lessen the tension on them as the 
tibia IS lengthened and the skin slides over the 
bone The direction of the hole drilled in the 
tibia can then be controlled by the position of the 
sidebar After the hole is drilled, a pm is in- 
serted and the sidebar placed on the pin Further 
holes in the distal end of the tibia and a second 
one m the proximal end may be drilled through 
the holes m the sidebar, using this as a guide to 
maintain their alignment The sidebars are then 
placed on the pins Through a single, long, curved 
anterolateral mcision the midportion of the tibia 
IS exposed With motor saw, parallel vertical 
cuts are made on either side of the tibial crest, the 
saw scarfs slanting inward and backward These 
cuts are joined below anteriorl> and above pos- 
teriorly, providing a tongue and groove osteot- 


omy The crural fascia may be w idely incised if 
necessary After the wound is closed, vaseline 
gauze dressings are applied to the incision area 
around the pins A tissue dram should be used 
for 48 hours 

Two, three, or four pins ma> be used at any 
desired interval, thus preventing anterior or 
posterior displacement of the fragments Rota- 
tion IS prevented by the construction of the sec- 
tions of hip splints used for side extension bars 
Lateral displacement is prevented by the trans- 
verse direction of the pins The special Thomas 
splint with turnbucUes originally used to keep 
alignment and prevent anteropostenor displace- 
ment (Fjg 3) may be discarded when three or 
four pins are used If three pms are used, two 
should be m the proximal fragment and one in 
the distal The distal fragment can then be con 
trolled by varying the counterweight used to 
prevent the foot drop The apparatus and leg 
may be suspended from a Bradford frame througli 
cords attached to the pm ends Foot drop is 
prevented by the foot piece on the special Thom is 
splmtor by a countenv eight attached to the Brad 
ford frame 

Except where the apparatus is used m a fr^Jj 
fracture, less than inch lengthening v ilJ f/ 
gamed at the time of operation Exlen^io'j of 
Hmch every second day will be about lhe2\»r,^y/ 
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Hg 9 Fig I® Fig II 

Fig 9 J n Tre operatue fofntgenograw 

Fig 10 '\pparatusas appli«d toj U Note that alignment ii maintained rotation 
prevented and the neight of the leg sustained without other appliances 
Fig It J B Tostoperauve roentgenogtatn 


increase practicall) independent of the force 
applied so that the side arms of the apparatus 
may be extended one notch on alternate days 
Personalty it would seem best that pin dressings 
be not changed until the pins were to be re 
moved The patient experiences practically no 
discomfort from the lengthening once the post 
operative pain is gone 

CASE REPORTS 

Case i W B a young man aged Ja years was seen 
m my office January 8 igzg with the left tibia and fibula 
short lyi inches and solidly united following a fracture 
5 months before Due to (he condition present the usual 
tongue and groove method of tibial lengthening was im 
possible but operative lengthemng was advised (Fig 4) 

F\rst operation January g 19J9 through a long curved 
anterolateral incision the left tibia and fibula were divided 
through the old fracture line and two pins were inserted 
one through the tibial tuberosity and the other through 
the distal third of the tibial crest (Fig i) The apparatus 
reported abov e was appUed and as only the two pm method 
was in use the appliance and extremity were put up in the 
modified Thomas splint Less than H mch lengthening 
could be secured at the time of operalion with (he bone 
end» visualized The Achilles tendon and crural fascia 
were not lengthened or divided as compensatory shorten 
ing had not taken place in the former and the latter we 
believed would stretch The wcwiow was closed without 
drainage 

Postiperalne course The apparatus had been extended 
yf inch January 9 and no further extension was made 
until January 15, when }i inch extension was made 


During the next 17 da>s the apparatus was extended 11 
times each time for inch only On February 1 the pint 
were markedly bowed but no further length was being 
obtained \ ray examination showed that the fibulir 
fracture site had united and was preventing further ex 
tension The fibular fracture site was therefore matiipu 
lated to break up the callus formation Following the 
manipulation the appliance was lengthened ji inch on the 
morning at noon and on the afternoon of Febniaiy i, 
extension being easily gamed Late that evening measure 
ments showed that the lengthening of the bones had 
proceeded inch during the day The pms were slightly 
bowed No further extension of the appliance was made 
yet due to the spring action of the steel pms lengthening 
conUnued and we were surprised to find a full 1 inches 
had been gained by February 3 (Fig 5) 

Second operation February 6 through a curved medial 
incision the gap between the ends of the tibial fragments 
was exposed and sev eral cubic centimeters of clear reddish 
fluid evacuated Fibrin and new fibrous tissue was re 
moved from the bone ends with a caret A large chip of 
the original fracture was removed and wedged verticallj 
into notches cut m the tibial fragments Numerous bone 
chips were cut from the tibial fragments and thrown 
lowly into the space between them The soft tissues were 
closed in layers a silkworm gut drain being included m 
the center of the wound The extension of the apparatus 
was then reduced Pi inch, as only ipi inches lengthemng 
was desired 

Postoperative course Slight swelling was present 
first postoperative day but had disappeared by the third 
day (Fig 6) The silkworm gut dram was removed on 
the fourth day The sutures were removed and the wound 
found healed on the tenth day March 13 the dressings 
about the pins were saturated with pienc aad solution 
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for TO minutes and then the pins were cut with sterile 
ri\ et shears beneath the dressings, and removed At this 
time they had been in place for 9 weeks, jet on remo\al 
they were not found loosened and the surrounding skin 
edges were clean and dry No absorption could be made 
out in the pins themselies The pm holes were closed and 
all crusts were off si days after the remoAal of the pms 
Weightbearing without apparatus was permitted 6 months 
after the first operation and i jear later the patient had 
no hmp or fool deformitj There was slight anterior 
bowing of the bones of the leg as shown in figure 7 
Figure 7 compared with Figure 6 shows the decalciiication 
which took place before the calcification and ossification 
commenced 

The onlj complication that arose was a small skin 
necrosis oaer the tuberosity of the os calcis which was 
easilj closed with a pedicled full thickness graft from the 
opposite calf 

The following points are noteworthy m this 
case The patient’s age was 22 >ears, or several 
years older than an\ case reported m which the 
lengthening secured was comparable The site 
of lengthening was at the point of junction of the 
distal third of the tibia with the proximal two 
thirds This is the most frequent site for non- 
union of fractures, vet development of callus 
and ossification proceeded rather rapidly The 
tongue and groove method of lengthening w-as 
impossible, but the rather large gap created filled 
in readily The marrow cavit> has alread> mark 
edly replaced the newl> formed bridge of bone 
(Fig 8) Union and full weightbearing without 
protective apparatus was possible in 6 months 
Full length has been maintained 

Case 2 J B was «een on the ward of Broad Street 
Hospital Nov ember la, 1929, 12 hours after being crushed 
by a large boulder Examination rev caled multiple fracture 
sites among them a compound comminuted fracture of 
the left tibia and fibula, inclies proximal to the ankle 
Joint with over 2 inches shortening and marked displace 
ment (Fig 9) The line of skm laceration over the antero 
medial surface of the distal end of the tibia was 5*^ inches 
long, exposing the undCrljing bone throughout The ac 
companjing fibular fracture was compounded through a 
second opening on the lateral side of the leg, as well as 
into the tibial wound The left foot was cyanotic, cold, 
almost devoid of cutaneous sensory response, and tre 
mendously swollen Crepitation and abnormal mobility 
were present oxer the metatarsals, but due to the patient’s 
condition no effort was made to secure an X ray picture 

Operation November 12, under light ether ansstfaesia, 
a Jb inch hole was drilled through the neck of the left 
03 calcis and a drill steel pm g inches long was dnven 
into place A smular pin was placed through the tibia just 
distal to the tuberosity The side extension bars desenbed 
above were placed on the ends of the pins and full extension 
to normal length easily secured (Fig 10) Debridgroent 
of the tibial fracture site w as earned out and the laceration 
and fracture site packed widely open with xaschne gauze 
Sterile dry dressings were applied 

PostoperaliTc course Before the patient left the operating 
room, the circulation in the foot had improved a dusky 
red color obtained with the return of warmth to the skin 
Portable X rajs taken the next day showed good align 
ment and extension (Fig ii) On November 13 the pa 


tient was comfortable, with the leg and apparatus sop 
ported from a Bradford frame, allowing the patient free 
movement m bed, while retaining the leg fragments rigidly 
in position The swelling of the foot was reduced 50 per 
cent and sensation and circulation were good The condi 
tion of the tibial wound continued to improve in spite of 
the patient s general decline, the patient died of pneumonia 
10 days after the injury No autopsy was permitted but 
the puis were removed postmortem No evidence of 
infection of the pm holes was found They were so 
tightly seated they had to be driven out with a mallet 
It IS unfortunate in reviewing the case that 
death occurred m the patient who might other- 
wise have obtained a good result insofar as the 
tibial fracture was concerned The important 
point to bring out is that traction was imperative 
to save the foot Skeletal traction was indis 
pensable as skin traction could not be applied 
due to the distal location of the fracture and the 
already traumatized integument Distraction by 
some device similar to that used w as essential as 
the patient’s position could not otherwise have 
been freely changed while the leg fragments were 
maintained in position Had it been advisable, 
wet dressings or dakinization could have been 
carried out with the utmost facility, as the entire 
leg was readily accessible without the removal 
of the apparatus 

SUMUARV 

An apparatus has been presented that is useful 
wherever skeletal distraction is indicated It is 
simple, rigid, and easily made 
Two cases have been presented demonstrating 
the use of the appliance, where other methods 
would have been difficult or impossible 
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S ATISTACTORi ariTSthcsia for a sur 
gical operation Tsithm the abdomen 
requires a loss of the sensation of pain 
and sufficient muscular relaxation to permit 
the surgeon to perform the operation without 
loss of time and with a minimum of local 
trauma If in addition to this, the anTsthcsia 
can be safelj induced \%nthoiit distressing 
symptoms to the patient, is of sufficient 
duration, and the drug employed is not toxic 
or irritating to such important \iscera as 
heart, lungs, or kidne>s that anxbthctic ap 
proaches the ideal There is much in the 
literature of the past 3 years to make one feel 
that the injection of a proper solution of 
procaine h>drochloridc into the subarachnoid 
space more nearlj approximates this than an) 
other anxsthesia 

This investigation was undertaken without 
prejudice in an earnest desire to ascertain how 
closel) this tvpe of anxsthcsia approaches the 
ideal and what part it might be expected to 
plav in the surger> of a large general hospital 
There were qt least four questions which wc 
hoped to answer 

I What are the indications and contra 
indications for its use’ 

2 What IS the safest easiest, and most 
dependable method of induction"' 

3 What are the advantages and dis 
advantages of this t)pe of antsthesia both to 
the patient and to the surgeon’ 

4 What is the effect of this t>pe of 
anesthesia upon postoperative complications’ 

SIETIIOD OJ STUDV 

For the purposes of this stud) only cases arc 
considered in which the area of anesthesia c\ 
tended to or above the level of the umbilicus 
In order that there might be a minimum of 
discrimination m the selection of patients 
spinal anccsthtsia was made routine for all 
abdominal operations on the East Surgical 
Service of the Massachusetts General Hospital 
for patients 45 >ears of age or over The 


period of study lasted for one )car beginning 
October i, 1928 There were, in addition a 
number of patients m younger age groups in 
which spinal anrsthesia seemed desirable 
W'lth few exceptions all anojsthesias were ad 
ministered by one of the authors For pur 
poses of control the West Surgical Service 
made no change m its routine nitrous oxide 
ether sequence except in a relativ ely few cases 
where spinal anxsthesia or nitrous oxide and 
otvgen seemed definitclv indicated 

The East and W'e&t Surgical Services are of 
similar size During this period many of the 
patients from the two services convalesced m 
the same wards Patients are admitted to 
cither service through the admitting office or 
emergency ward without any discrimination, 
every effort being maclcon the part of hospital 
aulhoniics to maintain the two services as 
much alike as possible 
For the collection of data a special anxsthe 
sia card was used for each case The data 
during operation were noted by a student 
anasthclist and during the postoperative 
period by one of us 

STVTISTlCVL DVTV 

Age and sex There w ere 4 15 cases m all, of 
which 31 ? (52 per cent) were male and 200 (4S 
per cent) were female The distribution of 
cases as to age is shown in Table I 

TVBLE I — VCE BV DFCVDES 


I to 9 o 

30 to 39 4] 
so to 39 67 
40 to 49 03 
SO to 59 

60 to ^ 73 
70 to 79 30 
80 3 

Total 


T\pes oj opertlion Operations for the re 
pair of hernia led the list w ith 78 cases Most 
of the operative procedures, however, were 



McKITTRICK et al SPINAL ANESTHESIA IN ABDOMINAL SURGERY 899 


^Mthin the abdomen, 9 other operations were 
included mtrclj because the le\el of an-csthe- 
sia was high although the operations them- 
selves 'acre not abdominal (Table II) 

TABLE II — T-iPES OF OPERATIONS IK ORDER 
OF FREQUENCE 

Cases 


Repair of hernial (all %aneties) 78 

Operations on gall bladder and bile ducts 60 

Operations on colon and rectum 58 

Operations on peKic \iscera (female) 157 

OperaUons on stomach and duodenum 54 

Appendectomies 47 

Exploratory laparotomies 25 

Operations on small intestine 15 

Operations on loner extremities p 

Drainage of residual abscess (abdomen) 4 

Splenectomies 3 

Lumbar ganglionectomies j 

Operations on genito urinarj tract 2 

Laminectomy i 

Total 415 


PRE-OPERATI\ E MEDICATION 

Sufficient narcosis to relieve the patient of 
the mental strain of operation was deemed 
essential The amount of medication necessary 
to obtain this is extremely variable, and there 
can be no dogmatic rule for either the kind or 
the amount of drug to be used It was found 
that m young, health) adults satisfactory 
results usually were obtained ^\lth ‘A gram 
morphine and ‘ /joograin scopolamin given 
hours and again H hour before operation In 
elderly or weak patients, smaller doses were 
sufficient In many of these it w as found best 
to omit the scopolamin because of its tend- 
ency to produce deirnum, a smaH dose of 
morphine being enough In others it was un- 
necessary to give preUmmar) medication, the 
slightl) depressing effects of the anxsthesia 
Itself being sufficient to carry them along 
satisfactoril) Rarely, if ever, ought morphine 
to be given on the operating table for rest- 
lessness or discomfort If anesthesia is not 
entirely satisfactory, some form of supple- 
mentary anaesthesia is necessary but addi- 
tional morphine ought not to be given m its 
place 

Ephedrme sulphate, 50 milligrams was 
given to each patient prior to the injection of 
the anaesthetic In a few cases this was rt 
peated during the course of operation if the 


blood pressure fell to a point where some type 
of stimulation seemed indicated 

METHODS OF INDUCTION OF ANiESTHE SIA 

Spmocain (Metz) as introduced by Pitkin 
was used first The solution with a specific 
gravity of i 005 is lighter than spinal fluid 
(i 007) and because of this the level to which 
it nscs within the spinal canal can be more or 
less controlled , due to its viscosity it is said to 
produce aniesthesia of longer duration and 
more uniform than is obtained from other 
solutions Although every effort v\as made to 
follow the technique as outlined by Dr Pitkin, 
there were occasional delays, and in one or two 
instances complete failure in obtaining a 
suitable level of anTsthesia In one case there 
was complete absence of anasthesia after two 
injections of the solution each containing 200 
milligrams of procaine Spinal fluid could be 
aspirated at the end of each injection, leaving 
little doubt but that the solution was put into 
the subarachnoid space In view of the occa- 
sional uncertainty attending its use and the 
absence of sufficient compensating advan- 
tages, spinocam was used but 39 times in this 
senes * 

The heavy (glucose) solution first used by 
Barker and later advocated b) Hepburn was 
then used m a senes of 1 16 cases This solution 
was obtained by dissolving 400 milligrams of 
procaine crystals in 4 cubic centimeters of a 
solution of 5 per cent glucose m sterile saline 
With the patient in the lateral position the 
puncture was made in the third or fourth 
iumbar interspace, and uithowt ^Mthdrawmg 
any spinal fluid, from i to 3 cubic centimeters 
of the solution (100 to 300 milligrams of 
procaine) were injected Following this, the 
head of the table was lowered to produce an 
angle of about 30 degrees for not more than 20 
seconds The table was then made horizontal 
and the lev el of anccsthesia tested If it w as 
not high enough, the head of the table was 
lowered a second time and if necessary a third 
time in order to get a satisfactory level of 
an'csthesia After the desired level was ob- 
tained, the patient was left in horizontal 
position with the head and shoulders slightly 

» ^pinocim had been u<e 1 m the hospital about * monlhi prior to the 
bepDmng of thia series 
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elevated on a pillow Great caution is 
necessary in using this method to avoid keep- 
ing the head down too long because the solu- 
tion IS heavj and will travel rapidly The 
results with this method were reliable and 
satisfactory It has nevertheless definite 
theoretical disadv antages It invoK cs the use 
of a glucose solution, the punt) and sterility 
of which must be controlled Furthermore the 
patient cannot be put into Trendelenburg 
position for at least 20 minutes after the 
induction of anxsthesia 

The method finally adopted was the injec 
tion of a solution of procaine hvdrocWondc m 
the patient's spinal fluid, modified somewhat 
from the technique described b> Lab it This 
method, described in detail below, proved 
most satisfactorv because of its simplicity, 
safet) , and uniformly good results 

The technique finally adopted is as follows 

Matcnah 

X No 20 or No 22 gauge, short beveled, 
flexible lumbar puncture needle 

2 Small hypodermic needle 

3 One s cubic centimeters and one 2 cubic 
centimeters glass 8>nnge 

4 Sterile w atcr 

5 Sterilized procaine h>drochlonde cr>s 
tals‘ m ampules of stated dosage 

6 Ephednne, 50 milligrams for hypodermic 
injection 

7 Procaine solution for skin anaesthesia 

Procedure 

The needles and s)ringcs are carefull) 
flushed out with sterile water 

With the patient m the lateral position, a 
wide field m the lumbar region is prepared 
with per cent tincture of iodine and an 
intradermal weal of i per cent procaine is 
made over the third or fourth interspace 
Fifty milligrams of ephednne are injected 
subcutaneously or intramuscularlv 

The puncture is made through the mtra- 
dermal weal and about 2 cubic centimeters 
(see below) of spinal fluid are withdrawn with 
the s cubic centimeters s>nnge No spinal 
fluid IS discarded 

> r.ovoMm (procunt hydrochloride — Metz) UM<i ID this senes 
The sterile crystals may be obtained in tinpules containrrif jo loo or 
sec tnilUgrsirts 


One hundred to 200 milligrams of procaine 
(never more than 250 milligrams) are dis 
solved m this fluid, diluted to about 4 cubic 
centimeters, and re injected at about the 
speed of a hypodermic injection 

After a sterile dressing is applied over the 
site of puncture the patient is turned on his 
back and placed m 1 5 to 20 degrees T rcndelen 
burg position w ith a low pillow under his head 
for comfort 

RESULTS 

Level oj anasthesia In order to operate 
satisfactorily upon the stomach or gall bladder 
the level of skin anTSlhesia must be at or 
above the nipple line It mikes but little 
difference, so far as reaction of the patient is 
concerned, whether the level of anxsthcsia is 
It the Typhoid or whether it is it the jugular 
notch Kostcr and Kasman making use of 
spinal anxslhesia for operations on the head, 
neck, and upper extremities have shown with 
out question the safet) of the procamc spinal 
fluid method It seems quite definite from 
their work that if the injection is given in the 
lower lumbar region and the dose of procaine 
IS not too great, the concentration of the drug 
m the upper dorsal and cerv ical regions is not 
sufficiently high to cause a para!) sis of the 
motor nerves suppl)ing the diaphragm and 
intercostal muscles, and therefore the posn 
bilitv of a paralysis of the icccssot) muscles 
of respiration is exccedingl) remote In view 
of this, it would seem to be of relatively little 
importance to hive accurate control over the 
level of anTsthcsia if the operation is to be 
upon the abdomen It is more important to 
mikc sure that the level of inisthesia is 
sufficiently high to carry out the operation 
undertaken In the procaine spinal fluid 
method, it is easier to obtain a satisfactor) 
level of anccsthesia than it is to keep the 
anaesthesia low The more important factors 
which seem to influence the lev el of inTSihesia 
and over w hich the operator has control arc as 
follows 

1 The location of the puncture, 

2 The force of injection, 

3 The amount of fluid withdrawal and re 
injected 

RoughI) speaking, the higher the space the 
higher the anxsthcsia Thus, using 200 miUi 
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TABLE III —A COMPARISON OF THE DURATION OF ANESTHESIA AS ESTIMATED BY THE 
NUJIBER OF CASES IN WHICH SUPPLEMENTARY ANESTHESIA WAS USED 


T> pe of aaaslhe&ia 

Aserage dose 
m mgm 
of procaine 

1 Duration of operation 



1 One hr or jess | 

1 One to lyi hrs | 

1 More than tK hrs 



No 

Cases 

Supplementary 
anaesthesia I 
No per cent I 

No 

Supplementary 

anesthesia 

No percent: 

No 

Cases 

Supplementary 

anesthesia 

No per cent 

SpiDocaiD (39 cases) 

300 

20 

I (S) 

13 

3 (*3) 

6 

0 

Procaine in 3 per cent glucose solution (ii6 cases) 

300 

62 

S (46) 

29 

4 (13 8) 

*S 

9 (36) 

Procaine m spinal fluid (ido cases) 

aoo 1 


& (St) 

89 

9 (to) 

54 

20 (37) 


grams of procaine dissolved m 4 cubic centi- 
meters of spinal fluid, 70 per cent of the cases 
in ^\hlch the puncture was in the third lumbar 
space reached a level at or above the nipple 
line, whereas 66 6 per cent of the cases m 
which the puncture was made in the fourth 
space reached that level 

The force of injection, of course, vanes with 
the individual It is probably one of the most 
important factors in the so called knack of 
gning spinal anaesthesia, and undoubtedly 
does more than anything else to account for 
the difference in le\el of anaesthesia obtained 
b> different men using the same technique In 
general, the injection was made at about the 
same speed used for an ordinary hypodermic 
medication 

The amount of spinal fluid used to dissolve 
the procaine will determine, within certain 
limits, the level of an csthesia Our experience 
has been quite m keeping with that of Stout 
Thus, when 2 cubic centimeters of spinal fluid 
were used to dissolve 200 milligrams of pro- 
caine, 3 1 per cent of the cases had anesthesia 
up to or above the nipple line, with 3 cubic 
centimeters, 50 per cent, with 4 cubic centi- 
meters, 72 per cent, and with 5 cubic centi- 
meters, 87 per cent reached the same level 

The position of the patient on the table 
during and ijnmediatelj following the ad- 
ministration of the anesthesia has little if any 
influence on the level of anesthesia m the pro- 
caine-spinal fluid method if the larger dilu- 
tions of spinal fluid are used If, however, a 
concentrated solution such as 200 milligrams 
of procaine m cubic centimeters of spinal 
fluid IS used the specific gravity of the solution 
will be distinctly higher than that of spinal 


fluid Therefore, if the patient is immediately 
turned on his back and hurriedly placed in 
high Trendelenburg position the solution will 
diffuse upward much more rapidly than if he 
remains m the horizontal position, and the 
level of aniEsthesia will readily run up to a 
level high enough to permit any abdominal 
procedure In the use of a special solution, 
however, such as spinocain or procaine in 
glucose solution the position of the patient 
during and immediately following the giving 
of the anaesthesia is of greatest importance 
Sise collected 14 deaths following spinal 
anaesthesia in Boston due, in 4 cases, to the 
use of a light solution and the failure on the 
part of the administrator to realize the im- 
portance of keeping the head of the patient 
low Regardless of what method of spinal 
anaesthesia is used, it will probably be im- 
possible to change the level after 5 minutes 
Duration of ancEsthesia The duration of 
anaesthesia is variable (Table III) although 
the surgeon can usuall> depend upon an hour 
to an hour and 15 minutes of anesthesia m the 
upper part of the abdomen Two and four 
tenths (2 4) per cent of our cases required 
some t> pe of supplementary anaesthesia 
during the first hour In contra-distinction to 
this, 66 per cent of 85 operations which lasted 
1^2 hours or more were completed without 
additional anaesthesia Unknown factors as 
well 35 the amount of procaine used determine 
the duration of the anaesthesia obtained from 
subarachnoid block Uncertaint> and limita- 
tion of the period of anaesthesia are great dis- 
advantages of this form of anaesthesia 
Supplementary anccsthesia Ten and eight 
tenths per cent of our patients required some 
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form of general ani.sthesia for the completion 
of their operations (Table III) If, as occa- 
sionally happens, the level of an^s^hesl'l is too 
low to permit the surgeon to complete opera- 
tion, some type of general narcosis is usually 
indicated Failure to realise the care necessary 
in the administration of a general anxsthetic 
to a patient with the operati\e held almost 
completely anesthetized may result senously 
It \yas the probable cause of a fatality in one 
of our cases before the present study was 
started Cthydene oxygen, nitrous oxide-oxy 
gen, or straight ether was used m our cases 
The latter was found to be the simplest, tlic 
most effectn e and safest 
If, as more frequently happens, the effect of 
the procaine disappears before the operation 
can be finished, it is much safer to gi\e a 
general anTSthctic than when the patient is 
already partially anxsthctized If the open 
tion itself has been completed the abilomcn 
can alw ay s be closed by the injection of t per 
cent procaine locally If a general anrsthetic 
must be used, ether is by far the most satis 
factory It is exceedingly important howexer, 
that the ether be started at the first sign of 
returning sensation This may be suggested 
by slight restlessness on the part of the pa 
tient, a change m the character of his breath 
mg, or by a slight tightening of the abdominal 
muscles If ether is started slowly at this 
point by a ^killed an^sthttist, the transition 
betv^ ecn the spinal anasthcsia and the general 
narcosis of ether w lU be so gradual that it w ill 
not be recognized by the surgeon If, on the 
other hand the patient is allowed to go until 
he IS dehnitely straining, the transition may l>e 
a \ery stormy one and may undo all tht good 
effects of spinal anasthesia 

\\ e have already suggested that morphine 
IS not a substitute for general anxsthesn 
under these circumstances and ought never to 
be used m the hope of avoiding it 

iSfatiSca and lonitltng during operaUen 
Nausea and, less frequently, vomiting oc 
curred m about 25 per cent of the patients 
during the course of anxsthe^ia Fhese 
symptoms usually develop withm 15 or 20 
minutes after the injection of the procaine and 
subside after 5 to 10 minutes, although in a 
few instances they continue throughout the 


operation When present they seemed to 
parallel in point of lime the maximum fall of 
the blood pressure They may occur m any 
operation but are more common m operations 
on the gall bladder and stomach In a few 
instances vomiting occurred before the intro- 
duction of the anTsthctic and was probably 
due to the preliminary medication The 
method used m the induction of an'csthesia 
seemed to have no bearing upon the incidence 
Not infrequently a senes of deep inspirations 
on the part of the patient would ward off 
actual vomiting If this was ineffective a few 
inhaHtions of carbon dioxide (23 per cent) 
miterl with oxygen (75 per cent) were fre 
qucnily curative Fortunately, when it did 
occur the relaxation of the abdominal muscles 
was so great that it was not as disturbing to 
the surgeon as it would have been with a 
patient under general anrslhcsia 

The abdominal relaxation obtained in a 
patient under spinal anasthesia is idea! The 
abdominal muscles arc completely paralyzed, 
the intestines contract, respirations are very 
quiet There is no other anxsthesia which 
gives such ideal working conditions within the 
abdomen Flic surgeon is undoubtedly able 
to work with less local trauma, less soiling, 
and with greater facility than when working 
w ith any ly pc of general anxsthcsia All of 
these advantages, however, will be rapidly 
lost if the patient is permitted to have a re 
turn of sensation before the operation is fm 
ishcd and before some type of supplementary 
anxsthcsia is started 

Blood pressure changes during and /ollcnims 
spinal anasthcsia In this senes of cases the 
pulse, respirations, and systolic and diastoUc 
blood pressure were recorded before the 
ani-sthetic was given and at lo-minute inter 
vals during the course of the operation In 
addition to this, postoperativ c pulse and blood 
pressure reaihng* were rtcorded every half 
hour for 2 hours, and then cv cry 2 hours until 
the pre operative level was re established or, 
at least, until a constant level was reached 
The average duration of the postoperative 
period of observation was about 18 hours 

Aiiafvsjj of cases ^lih a fall of 50 per cent or 
more sn blood pressure A careful analysis was 
made of the group of 45 (10 8 per cent) of the 
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415 patients hose fall in systolic blood pres- 
sure dunng the operation was 50 per cent or 
more of the pre-operative lev el The distribu- 
tion of these 45 cases according to the method 
of anaesthesia vv as as follow s 

Spmocain, 10 cases, ^5 per cent of all spinocain cases 
Glucose solvent, 15 cases, 129 per cent of all gluco^ cases 
Crystals and spinal fluid, 20 cases, 7 6 per cent of all 
crystal cases 

Age Thirty-seven, or 82 per cent, of the 45 
cases w ere 50 years of age or older whereas but 
47 per cent of the entire series w ere in this age 
group As a corollary to this observation it 
was noted that patients under twenty years of 
age rarel> show more than a slight fall of blood 
pressure after spinal anesthesia 
Sex Of this group, 31, or 69 per cent, were 
males whereas of the entire series 200 or 48 5 
per cent w ere males 

Pre-operatioe medication No relation could 
be demonstrated between the degree of fall m 
blood pressure and the dosage or kind of drug 
used as preliminary medication 

Dosage of procaine The fall of blood pres- 
sure appeared to bear no relation to the amount 
of procaine used There were wade variations 
in the degree of blood pressure changes m 
cases all of which had the same dose of 
anffisthetic 

Level of ancesthesia In this group of patients 
with 50 per cent or a greater fall in s>btolic 
pressure the level of an'esthesia was at or 
above thex>phoid process in each case There 
was no apparent relation between the height 
of an'esthesia above this level and the per- 
centage of blood pressure fall 
PrC'Operatice level of blood pressure In 10 
cases (22 per cent) the pre-operative blood 
pressure was above 150 systolic One case 
(2 2 per cent) had a pressure below 100 sys- 
tolic In the 10 cases with a pressure above 150 
millimeters, there was no consistent correla- 
tion between the level of pre-operative pres- 
sure and the percentage fall 

Time after induction of anceslhcsta when the 
maximum fall occurs The maximum fall in 
blood pressure usually occurred within the 
first 30 minutes after injection was made 
This was true in 70 per cent of the 45 cases in 
the senes whereas in 37 or 82 per cent of the 
cases the lowest blood pressure came withm 



I ig I Time after injection of anTsthetic when mavi 
mum fall in blood pressure occurs 


the first 40 minutes (Fig i) If the blood 
pressure continues to fall after the first 40 
minutes, it is quite probable that there is some 
other factor at fault 

Time necessary for the restoration of blood 
pressure The blood pressure was followed for 
20 hours after the patients returned to the 
wards It is of interest and perhaps of con- 
siderable significance that m 25 per cent of 
these cases the pressure did not return to the 
pre-operative level during the period of ob- 
servation, 22 per cent of the patients, on the 
other hand, did return to their pre-operative 
level of blood pressure within an hour after 
their return , and 59 per cent w ithin the first 10 
hours 

Complications following marked fall in blood 
pressure In Table IV are listed complications 
which occurred in this group of 45 patients 
where the fall m blood pressure was 50 per 
cent of the pre-operative level Although it 
might have first appeared that the cause of 
death of sev eral of these patients was related 
to spinal ana;sthesia, a careful study of their 
records made this seem unlikely 

Ejects of sPihlI anasthesia upon patients 
with hypertension There is divergence of 
opinion as to whether or not high blood 
pressure represents an indication for, or a 
OTntra-mdication to the use of spinal anTSthe- 
sia In order to study our ow n results m these 
cases, those w ith a pre-operativ e systolic blood 
pressure of 150 millimeters of mercury or over 
were considered to have hjpertension We 
have arbitrarily selected 150 millimeters in 
order to include as large a number as possible 
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Tis 2 Perwntase ot fall m systolic blooj pressure m so hj-pertensiic cases 


Tift) (12 per cent) of the 415 cases a>uld be 
placed m this group The effect of spinal 
anesthesia upon the blood pressure of thc&e 
patients is shoivn tn Figure r En i8 per cent 
of these patients the systolic pressure fell 50 
per cent or more, nhereas in 64 per cent the 
fall w as 40 per cent or less In 3 2 of this group 
a careful record of their postoperatue pressure 
nas kept for a penod of 20 hours It is in- 
teresting to note that 47 per cent of these 
patients had not returned to the pre-<ipcrali\e 
le\el of blood pressure during the penod of 
obser\atian 

Onl> g patients m the entire senes of 4*5 
had a systolic pressure of 190 raiUiraetcrs of 
mercury or more before operation Of the 9 
cases, 44 per cent had a drop m blood pressure 
which amounted to 50 per cent or more of the 


TABLE l\ — POSXOPERATIS E COMPLICATIONS 
WHEN FALL IN BLOOD PRESSURE WAS 50 
PER CENT OR MORE OF THE PBE OPER.m\ E 
LEVEL 


Penlonius 

Pneumoma 

Shock 

Septicinua 

Intestinal obstrucUoa 

Cerebral ibrombosis 

DroQchiUs 


Ssuniber Dnd 

a a 

> a 

3 3 

1 1 


I I 



la II 


pre-operaU\e Ic\el (Fible V) In one n«e, 
that of an old man of So > ears, the onl) patient 
m the senes who did not recei\caprelimmar) 
dose of ephedrme, a blood pressure reading 
could not be obtained after 25 minutes la 
spite of this postoperatiN e coin alescencc was 
cniirel) salisfactorj It is, ob\ioud>, im 
possible to draw anj conclusions from so small 
a sencb as this It seems fair to assume, how 
ever, that it is m this group that a marled fall 
m blood pressure might be etpccted to occur 
It is also undoubtedl) true that whereas one 
patient with a 5 \stohc pressure of 100 miUi 
meters or more of mercuiy might tolerate a 
marked fall in blood pressure with httle if am 
reaction, another patient ma> find it %er) 
difficult to readjust his circulator) balance 
after it had been affected b> such a sudden and 
profound disturbance It is possible that tlie 
itl effects to the patient w ith a marked h) per 
tension comes, not so much on the operating 
table as m first few days of con\ alescence 
Posloperatre comphcaltons tn paliciils >^tlh 
A\ perienston The lack of correlation between 
the fall m blood pressure and the occurrence 
of postoperative complications is not so ob 
vious in this group as m the pre\i0us one 
(Compare Tables IV and VI) 

Effects of spiml Ofutslhest<s t<port pjlienls 
Mih bypoleitsjoii * There were 33 patients with 

*N9t 4itt to (l>ocl 
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TABLE V — BLOOD PRESSURE CHANGES IN 9 
PATIENTS WITH A SYSTOLIC PRESSURE OF 
190 MILLIMETERS OR MORE OF MERCUR\ 
BEFORE INDUCTION OF SPINAL ANESTHESIA 


TABLE VI — ^POSTOPERATIVE COMPLICATIONS 
OCCURRING IN 50 PATIENTS WHOSE PRE- 
OPERATIVE BLOOD PRESSURE WAS 150 
MILLIMETERS OR MORE OF MERCURY 


Case No 


S9S70S 

sggii2 

2gs66g 

2g784e 

2g46g5 

2g7247 

39o45g 


Systolic 

pressure 


IQS 


rallm 
pressure 
per cent 
iS 


Titne necessary to 
return to pre 
operative level 
Not in 14 hrs 
6 hours 

Not m 18 hours 
I 1 hrs (fall later) 


Result 


Recovered 
Recovered 
Recovered 
Recovered 
Recovered 
Recovered 
Died pulmo 
nary ode 


sSiggg 210 jg 

29794a 190 JS 


Not in JO hrs Recovered 

2 hours Recjvered 


a pre operati\e systolic blood pressure of loo 
millimeters of mercury or less It is interesting 
to note that in 1 1 cases (33 per cent) the blood 
pressure rose instead of falling and that in only 
5 cases (15 per cent) was there a fall m 
pressure of 50 per cent or more As with those 
patients whose blood pressure was 150 milli- 
meters or more, the maximum fall occurred in 
68 per cent within the first 40 minutes Quite 
in contrast with the hjpertension group, how- 
ever, IS the time necessary for the blood 
pressure to return to the pre-operative level 
Eighteen patients with h> potension were com- 
pletely followed in this respect Of this 
number all had either regained or exceeded the 
pre-operative level within jo minutes after the 
operation was completed 

T/i£ c^cct of restorative measures on blood 
Pressure after it has fallen Efforts to restore 
blood pressure were resorted to infrequently 
Table VII shows in detail those cases in which 
It w as used and the method employed It can 
be seen from this that our experience with 
ephednne or adrenalin given after the fall in 
pressure occurred has been unsatisfactory 
Intravenous injections of 500 to 750 cubic 
centimeters of ro per cent glucose, howexer, 
were successful m every instance 

The effects of spinal anaesthesia upon the 
respiratory system Four cases in which 
respiratory embarrassment occurred are, it 
seems to us, of sufficient importance to 
warrant their report in detail 

Case No 296643, female, 45 years of age presumably 
m good physical condition was given a preliimnary nar 
cotic consisting of K grain morphine and i-ioo grain 
scopolamin, 30 minutes before operation Her blood pres 
sure was 170-90 She had the usual pre-opeiafuc ephe 
dnne, 50 milligrams subcutaneously, 300 mitbgranis of 


Postoperative complication 
Sudden death 
Extensive sepsis 
Pentonitis 
Bronchopneumonia 
Atelancholia* 

Irrational! 

Laryngitis 

Persistent vomiting (one week) 
Severe distension 




lovolatioual melancholia (menopausvl) Discharged to Psychopathic 
Hospital Patient had an exacerbation after operation 
tPatient acquired from neurological service where he had been studied 
for sumlar episodes before 


TABLE VII — EFFECT OF RESTORATIVE MEAS- 
URES ON PATIENTS WITH PROFOUND FALL 
IN BLOOD PRESSURE FROM SPINAL ANES- 
THESIA 


Restorative measure Cases 

Intravenous infusion of 10 per cent glucose, 8 cases 
Rapid nse in all 8 

Ephednne 2d dose 1$ cases 
No change 10 

Gradual nse (over jo to 40 mm ) 3 

Pall m blood pressure r 

Obscured by intravenous r 

Adrenalin, 8 cases 

No change 3 

Gradual nse 3 

Return to normal (30 mm ) i 


Fall I 


procaine m 5 per cent glucose solution produced antes thesu 
to the mid sternum The blood pressure fell within 30 
minutes to 90-50 Coincident with this the patient became 
faint and cyanotic, the respirations were shallow and gasp 
ing, and the patient went into a comatose condition High 
Trendelenburg position and carbon dioxide and oxygen in 
halations resulted m complete recovery in 20 minutes 
A cholecystectomy was done Convalescence was un 
eventful 

Case No 297247, a colored man 80 years of age, entered 
the emergency ward with a tremendous strangulated in 
gutnal hernia He was not a good operative risk, his blood 
pressure was aoo'-ioo and he was considered to have by 
pertensive heart disease He was given gram morphine 
}4 hour before operation No ephednne was giv en Three 
hundred miOigrams of procaine in 5 per cent glucose gave 
anxsthesia to the costal margin W'lthm 20 minutes it was 
impossible to get his blood pressure, respirations became 
Cheynes Stokes in character, and he became unconscious 
Respirations could alwa>s be stimulated bj carbon dioxide 
and oxygen He recovered satisfactorily in about 6 hours 
and his convalescence following that was uneventful 
Although at the time it was considered unwise to lower his 
head because of the heavy solution it would undoubtedly 
havebeen safe and was definitely irdicated 

Case No 301345 v\as a toxic, debilitated man of 50 
years with an extensive ulcerative colitis His pre opera 
tive blood pressure was 90-do He was given no prelim 
inary medication save the usual 50 milligrams of ephednne 



go6 


SURGERY, GYNECOLOGY AND OBSTETRICS 


S 


P 


d 




Fig 3 Plocd pressure (S D) pahe(P} and respire 
tions (R ) to within few minutes of cessation of respirations 
in Case No 300374 


I ollowing the injection of soo milligrams of procaine tlis 
*olved in 4 cubic centimeters of spinal Huid his blood pres 
sure fell rapidly to 30*0 he became cvanolic perspired 
profusely and bis respirations became shallow and irre;p> 
iar lie responded satisfactorily to Trendelenburg posi 
Uon, carbon dioxide and oxygen and intrexeoous glucose 
solution He subsequent!) dicl nell folloamg ileostomy 
Case No 300374 an apparently healthy young noman 
of 41 years nas to ha\e a pelvic repair Her pre-c^ralivc 
Hood pressure was i4C'‘6o Careful physical examinatron 
faded to reveal any definite physical handicap save for the 
fact that she was obese There was no particular indication 
or contra indication to any tjpe of anxslhesia Her pre 
operativ e medication consisted of grain morphine i/roo 
gram scopolanun hours and grain morphine and 
1/200 grain scopolamin ^ hour before operation hifty 
jjuljjgrams of rphedrine sulphate were given subcuta 
neoudy just before the lumbar puncture was done Three 
hundred and fifty milJjgrauis of procaine crystals neredis 
solved m 3 cubic centimeters of spinal fluid and injected 
at the level of the third lumbar interspace The patient 
was then placed in Trendelenburg position She was 
attended by a nurse ana»thetist who had just begun to 
learn to administer anoslhelics Thirty minutes after the 
injection her blood pressure was 160-90 miUimelcrs of 
mercury her pulse iro and her respirations 24 (Fig 3) 
A few minutes later the surgeon, while doing an antenor 
colporrhaphy noted that the patient s bloM was dark 
itiun 5 minutes of this time respirations ceased The 
pulse was fau its rate not recorded Artificial respirations 
were at once instituted with a bag containing carbon 
dioxide and oxygen over the face Before the injection of 
intravenous glucose could be started the temporal pulse 
had disappeared and it became impossible to feel any apex 
impulse After about 200 cubic centimeters of 10 per cent 
glucose with 10 minims of adrenalin chloride had been in 
jected intrav enously the pulse returned the patient s color 
improv ed, and tieapeximpulse became su/TieieulJy marked 



so that the person doing artiCciaJ respiration could rcaddy 
feel It After about 30 minutes of artiScial respirations 
there were a few voluntary inspirations on the part of the 
patient but the pulse which had for a period of 15 minutes 
remained strikinfely good gradually became weaker and 
after the first few inspirations disappeared Ml further 
attempts at resuscitation failed although they were kept 
up for approximately an hour Autopsy showed no obvious 
cause of death Fluid withdrawn from the cistern how 
ever, showed a recognizable trace of novocam t}^ hours 
after induction of aaxsthesia 

In the first three cases above, x\e beliexe 
that the respiratory complication xxas due to 
cerebral anxmia We bcliev e this because of 
the improvement which occurred xvhen the 
patient was placed m Trendelenburg position 
and because of the consistent response to car 
bon dioxide and oxygen regardless of the 
position the pitient uas in We ha\e seen 
these manifestations m cases not included in 
this senes and the response to position and 
carbon dioxide and oxygen has been uniformly 
good 

CascNo 300374, ho^^e^c^, represents Vihat 
webehexe to be a death due strictly to spinal 
anrsthcsia Death m this instance is most 
satisfactorily explained by a paralysis of the 
accessory muscles of respiration There la no 
end of cxidence to shots that the sensory 
nerves are much more susceptible to procaine 
than are the motor nerves and that procaine n 
insuITicient concentration to cause a paralysis 
of motor nerves ssdl give anxsthesia How 
wide this mirgm is we do not know It is not 
unusual in high spinal anrsthesia to see the 
respirations of the patient become very 
shallow due, apparently, to failure of all or 
a part of the intercostal muscles to function 
Should It so happen that the procaine reach'^s 
the cervical region m sufTicient concentration 
to cause a paraly sis not only of the intercostal 
nerves but also of both phrenic nerves, 
paralysis of respiration would result not from 
any effect upon the respiratory center, but 
from mere inability on the part of the patient 
to breathe In this case the sustained, m fact 
elevated, blood pressure until just before the 
patient stopped breathing and, m addition to 
this, the continuation of heart action beyond 
the time when respirations ceased are, we be 
lieve, evidence of confirmation of this inter 
pretation Under such conditions carbon 
dioxide and oxygen would be of no value until 
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TABLE VIII — ALL COMPLICATIONS IN ORDER OF 
FREQUENCY OCCURRING IN 338 PATIENTS 
AFTER OPERATION UNDER SPINAI ANES- 
THESIA 

Complications of respiratory system 
Pneumonia, alone or with another complication 18 
Bronchitis 10 

Massive collapse of the lung 2 

Pulmonary embolus 2 

Pleurisy with effusion 1 

Laryngitis and tracheitus i 

34 


Wound sepsis (minor 8 major 8) 16 

Peritonitis (alone or with another complication) 12 

Headache (slight, up to 48 hours) 6 

Shock 3 

Separation of wound (requiring suture) 3 

Phlebitis 2 

Cjstitis and pyelitis 2 


Decubitus ulcer « 

Intestinal obstruction 1 

Cardiac decompensation i 

Cerebral thrombosis i 

Gastric fistula i 

Staphy lococcus septica:Rita i 

Total 84 


there was a return of function of the dia- 
phragm To be successful, resuscitative 
measures should be instituted coincident with 
or just before the complete cessation of 
respiration It is quite possible that m this 
instance earlier institution of proper resus- 
citative measures might have presented a 
fatal outcome 

RELATION OF SPINAL ANESTHESIA TO 
POSTOPERATIVE COMPLICATIONS 

Complications due to spinal puncture A 
careful studj of the postoperative course and 
outcome m 338 of the 415 cases was made 
(Table VIII) Complications due to the spinal 
puncture itself w ere rare There v\ ere no cases 
of meningitis or memngismus Pam in the 
back or over the site of puncture occurred in a 
few cases but vv as ne\ er of an> great conse- 
quence Headache, often spoken of in the 
writings on this subject, occurred in only 6 
cases and with but one evception it was very 
transient In this instance it lasted for 48 
hours 

Complications of the respiratory system It 
was a great disappointment to find com- 
pbcations of the respiratory system account- 


TABLE IN. — COMPARISON OF COMPLICATIONS OF 
THE RESPIRATORV SVSTEM OCCURRING ON 
THE EAST AND WEST SURGICAL SERVICES 
OF THE MASSACHUSETTS GENERAL HOS- 


PITAL 

To*/ Su 


Paeumonu 21 

Massive coIUpse 15 

Pulmonaty embolus o 

Bronchitis o 

Upper respiratory m 
Total 39 


•cal Senice \\ e t Surgical Sintce 
(spinal (ether used 

jear) mostly) 

JO 8 tgiQ IQ27 tQ-8 1928 If 0 


80 2S 22 



S 3 46 37 


ing for 40 per cent of those occurring in this 
senes It was hoped m this study to be able to 
confirm the opinion of others that spinal 
anaesthesia has a marked influence on lowering 
the incidence of postoperative pulmonary in- 
fections While It is true that m some in- 
stances this form of anTSthesia was selected 
because of the presence of some pre-existing 
respiratory infection, and although the post- 
operative complications are probably more 
carefully recorded in this senes of cases than 
in the hospital records, these facts alone would 
not account for the unfavorable comparison 
which the East Surgical Service (spinal) 
makes with the corresponding West Service 
(Table IX) It is also true that a large 
number of these patients were ver> poor 
operative nsks, some were old, others debil- 
itated by chronic disease, and a large number 
had advanced malignancy It was neverthe- 
less in these groups that it was hoped to lessen 
the inadence of pulmonary complications 
01 the 6 deaths from pneumonia, one oc- 
curred in a patient who had a pneumococcus 
upper respiratory infection with beginning 
pneumonia before he was operated upon for a 
perforated duodenal ulcer A second vvas in a 
patient who had a sore throat 

Since the completion of the year required 
for this study a more careful consideration of 
the pulmonary conditions following operation 
suggests that many of the cases herein called 
“bronchitis” may best have been classified as 
atelectasis The recent work (unpublished) of 
our colleague Dr Donald S Kmg even sug- 
gests that the incidence of pulmonary atelec- 
tasis in patients who have had spinal an'esthe- 
sia maj be much higher than in those patients 
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TABLE \ — CAUSE OF DEATH IN 40 OF 338 
PATIENTS OPERATED UPON UNDER SPINAL 
AN ESTIIESIA 

A Deaths from primary disease 

Acute cardiac failure (mistake m diagnosis) i 

Gastric ha?morrhage from ulcer i 

Cirrhosis of the liver x 

Advanced peritonitis 3 

Cerebral metastases from gastric carcinoma i 


B Deaths from compbcations 
Pneumonia 
Pentonius 

Peritonitis plus pneumonia (delinite 
pneumonia) 

Plithisis plus septic wound 
Intestinal obstruction 
Cerebral thrombosis (?) 

I ulmonar> embolus 
Gastni. hstula 
Staphylococcus septicsemu 
Cau e unknown (f embolus) 


(. Sudden Death— cause uncertain 6 

D Death from anxsthesia 

Kispiratory failure 1 

operated upon under inhalation anxsthesta 
In the light of thcae results one \touIci not be 
justified m choosing spinal anxsthcsia with 
the expectation of presenting a pulmonary 
complication 

Deaths occurring tn t/iis senes from all 
causes Of the patients whose outcome 
w as carefully recorded there w ere 40 deaths, a 
mortality of 1 1 8 per cent A classification of 
these according to cause is gi\ en in the accom 
panving table (Table \) 

It is> at once apparent that the majority of 
fatalities in the senes could ha\c had no con 
nection with the type of anxsthesia There 
were few deaths, howe\cr, which might bear 
«»me relation to the anasthesia and therefore 
deserve brief mention 

There were 6 patients who died suddenly 
withm 48 hours of operation 4 of whom died 
almost exactly the same way All of these 
patients w ere o\ er 50 years of age Only one 
had a systolic blood pressure of abo\e x20 
millimeters of mercury Hers was 190 — 100 
The manner of death is well illustrated by the 
latter patient who, ha\mg had a complete 
hysterectomy for carcinoma cl the fundus, 
had been quite well until the evening of the 
second day At this time, she began to have 
pain in the chest, her lungs filled up rapidly 


with fluid, manifested by loud, moist rales 
everywhere over the chest, and she died with 
in 12 hours apparently of acute pulmonary 
oedema Three other patients died under very 
similar circumstances Unfortunately, au 
topsy permission could not be obtained in any 
of these cases It was thought that they died 
of circulatory collapse but the relation, if any , 
to the type of anTsthesu used is not clear A 
fifth case died of shock and a sixth, in the last 
stage of cirrhosis of the liver, died of his 
primary disease In no case was the fall in 
blood pressure dunng anaesthesia very re 
markable Two had a fall of somewhat more 
than 50 per cent It is only fair to say that one 
of these patients had a 4 day. acute intestinal 
obstruction and was m rather a precanous 
condition, and that another had an advanced 
carcinoma of the stomach with extensive 
metastases A third was an aged man who had 
a gastrostomy for cancer of the oesophagus 
The end result m these 3 last patients there 
fore was not unexpected Death, nev crtheless, 
did come m a sudden and unexpected manner 

Postoperative pneumonia is usually re 
garded as a relatively benign disease, but of 
the 13 patients who developed this com 
plication in this senes 6 died— a mortality of 
46 per cent Two of the fatal cases were given 
ether and a third nitrous oxide and oxygen to 
supplement the spinal anaesthesia 

CONCLUSIONS 

1 Spinal amesthesia does not fulfill all of 
the requirements essential to the ideal 
anaiisthctic for abdominal surgery Nev erthe 
less, It has an important place in surgery below 
the diaphragm 

2 The indications for and the contra 
indications to its use are difficult to enumerate 
It IS safe m experienced hands It is indicated 
in operations of an hour to an hour and fifteen 
minutes duration, in the presence of diabetes, 
tuberculosis, or where there is definite damage 
to kidneys or liver It is indicated m long 
operations whenever it is desirable to spare 
the patient an hour or more of general 
anrsthesia It is contra indicated in per 
/orations of the intestines because, through its 
effect on peristalsis intestinal contents may be 
emptied into the abdominal cavity It is also 
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contra-mdicated m a patient on the verge of 
collapse, in a patient \\here the nature of the 
condition contra-indicates the Trendelenburg 
position (general peritonitis), m anj patient 
where a sudden fall in blood pressure might be 
hazardous, and for any operative procedure 
upon a very sick patient ^^hlch can be success- 
fully earned out under local anesthesia 

3 There is no evidence that hjpertension 
per se is a contra-indication to spinal aniesthe- 
sia It IS nevertheless true that in patients 
with a systolic blood pressure of 190 milli- 
meters or more of mercury, a fall of 50 per 
cent or more of this level frequently occurs and 
ma> result m temporary respiratory em- 
barrassment It is quite probable that spinal 
anesthesia does little, if anything, to r^uce 
the nsk of abdominal operations m the group 
of patients nith hj'perteiJSion and artenosde- 
rosis and at times may increase it through a 
disturbance of their cardiovascular balance 

4 Spinocain, procaine hydrochloride m 5 
per cent glucose solution, and procaine hydro- 
chloride crystals dissolved in the patient’s 
spinal fluid were the methods used Re- 
injection of a solution of procaine crystals in 
the spinal fluid is believed to be the safest, 
easiest, and most dependable method 

5 The advantages of spinal amesthesia are 
complete relaxation, quiet respirations, con- 
tracted intestines, a probable lack of direct 
irritation to kidneys, liver, and lungs, and the 
absence of any direct effect upon the metab- 
olism of a patient VNith diabetes mellitus 

6 The disadvantages of spinal anaesthesia 
are the short, uncertain period of anesthesia, 
the uncertainty of its effect upon blood 


pressure, occasional nausea and vomiting 
occurring during operation, and the slight 
handicap of working in the upper abdomen 
with the patient in Trendelenburg position 
7 The effect of spinal anesthesia on post- 
operative complications in a senes of 338 un- 
selected cases is a disappointment Dunng 
the year in which spinal anaesthesia was used 
on the East Surgical Service at the Massa- 
chusetts General Hospital, there was an 
apparent increase m the number of post- 
operative pulmonary complications over that 
of the preceding year and over that on the 
West Surgical Service which used the routine 
inhalation anaesthesia While spinal anesthe- 
sia is not irritating to the lungs and may lessen 
the incidence of postoperative complications 
when operation is necessary m young patients 
who already have an acute respiratory infec- 
tion, there is no evidence at hand to show that 
spinal ansesthesia materially lessens the post- 
operative complications of the respiratory 
s> stem m elderly and debilitated patients An 
increase in the incidence of atelectasis which 
in turn may lead to more senous conditions is 
suggested as a possible explanation for this 
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HOaiEOSTASIS or THE FLUID M \- 
TRIX AS AFFFCTFD BY EXTERO 
FECTIVE AND INTEROFEC- 
TIVE NERVr SYSTEMS 

O UR bodies are composed o{ highl> un 
I stable material, so unstable indeed 
that on]> a few minutcsof oxygen hek 
results m such profound decomposition of 
important parts that they cannot fcco\ c r from 
jt In spite of this high degree of instability 
of the substance of our organization, the 
organization itself exhibits and presence:, a 
marvelous stability For example, what ma 
chine has ever been constructed whidi will 
maintain for three score years and more a 
temperature so uniform as that of human 
beings’ It allows thermometer makers to put 
a “normal temperature” mark on their m 
struments which is serviceable in the Arctic 
circle and under tropical suns, and with 
peoples of all varieties of race and labor 
We commonly think of ourselves as air- 
inhabiting ammah, but m fact we arc sepa 
rated from the air about us by dead stuff — ^by 
a laxer of horny scales or by salty water and 
mucus All that is living m our organization 


lies within these dead surface-, and is bathed 
in the fluids of the body, the blood and ly mph, 
which may be called the “internal envaron 
ment” or Uind matrix Claude Bernard the 
great French physiologist, showed keen in 
sight when he pointed out that the constancy 
of the organism depended on the constancy 
of its internal environment He clearly recog 
nizcd that as organisms have evolved from 
less complex to more complex forms they have 
obtained gradually more and more control 
over the internal environment until its con 
stancy m mammalian forms is highly per 
fectc<l The frog unable to control its body 
temperature, must hibernate m the mud 
during the winter The mammal, with the 
same temperature surroundings (or its livntig 
parts w hether the outer atmosphere is cold or 
hot, IS libera tcil from the vicissitudes of the 
external environment As Bernard exprCised 
it, “The fixity of the internal environment is 
the condition of free and independent life" 
The fairly steady states of the interna! en 
vironmcnt—ib fairly constant temperature, 
Its only slightly variable hy drogen ion coti 
centration, its regulated sugar content, lU 
fixed osmotic pressure — might be called 
"equilibria,” but that term has a definite sig 
nificance in physicochemical states having a 
relatively simple character The steady 
states in our bodies are maintained by highly 
indirect and complicated physiological reac 
tions So It seems desirable to designate the 
idea of constancy m living organisms by a 
speaal term, I have suggested the name, 
‘‘homeostasis ” It does not mean constancy 
m the sense of stagnation, but constancy, or 
relative constancy , in the sense of condition 
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Not only are changes in the outer world 
capable of disturbing the body fluids and con- 
sequently the internal environment, but the 
activities of the organism itself are continu- 
ally bnnging about alterations When we 
run, we utilize blood sugar, we produce acid, 
we develop heat All these changes, if con- 
tinued to extremes, would result necessarily 
in lessened capacity to run Before that stage 
of inefficiency has even threatened, reactions 
occur to protect the body against it For 
example, a shift of the blood in the direction 
of an acid reaction, as a consequence of mus- 
cular exertion, is promptly met by a nse of 
blood pressure, a faster heart rate, a deeper 
breathing, all of which reactions are directed 
toward carnage of oxygen more rapidly and 
more abundantly to the parts where non- 
volatile lactic acid is being developed, so that 
it may be burned to volatile carbonic acid, 
and toward carnage of that volatile acid 
more rapidly and in larger volumes to the 
lungs to be disposed of 
A survey of the complex of reactions hinted 
at in the foregoing paragraphs leads to the 
functional separation of the nervous system 
into two mam divisions One of these is in 
control of skeletal muscle By means of it we 
bring about all the marvelous changes in the 
outer world, from X-radiations to airplanes 
and sky-scrapers, that characterize our pres- 
ent civilization, or we alter our relations to 
that world That is the oiitward-vioiVing 
portion, the “exterofective” division of the 
nervous system As pointed out above, when- 
ever we become active through use of the 
exterofectiv e division, w e change the tniernal 
environment And unless this change is met 
by corrective measures, the fitness of the in- 
ternal environment for continued action be- 
comes impaired It is at this stage that the 
other division of the nervous system comes 
into pla> — the iww’ord-workmg portion or the 


*‘interofective” division The mam part of 
this division, the part chiefly concerned with 
maintaining homeostasis, is the sympathetic 
system It liberates sugar from the liver when 
the sugar level tends to fall It discharges 
heat-producing adrenin, contracts the blood 
vessels and erects the hairs in cold weather 
It causes secretion of sweat when the body 
temperature begins to rise It produces the 
alterations in the heart rate and m the blood 
vessels, mentioned above, that are necessary 
for a faster circulation when non-volatile acid 
must be quickly burned to preserve the nor- 
mal reaction of the blood 
The s>mpathetic system, therefore, is the 
mam mterofective agency controlling homeo- 
stasis To It we owe our ability to continue 
our lives under uniform conditions, m spite of 
great variations of circumstances m the outer 
world and in spite of large chances of disaster 
from changes m the fluid matrix of the body 
As recent experiments have shown, animals 
can be kept alive indefinitely with the sym- 
pathetic system eliminated from any possi- 
bility of functional use to the organism But 
such animals must live in a practically uni- 
form temperature, and must be freed from the 
necessity of struggle for food or safety In 
losing the services of the sympathetic part 
of the mterofective division of the nervous 
system, they have lost control of that “fixity 
of the internal environment” which “is the 
condition of free and independent life ” 

Walter B Cannom 

SURGICAL PRINCIPLES 

I T would be well for the surgeon and patient 
alike if the former had constantly in mind 
the fact that the human body is composed 
of delicate living cells It matters little to the 
patient or to the relatives that a satisfactory 
operative procedure was completed, if the for- 
mer succumbs as a result of the operation It 
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IS important, therefore, to evaluate propcrij 
the different features of the patient’s condition 
and to treat him as an individual rather than 
as a cast — m other words the operation should 
be planned and executed so as best to meet the 
needs of the individual patient 

In emergency cases it is often necessarj to 
operate immedutelv regardless of minor con 
tra indications, in order to sav e life But there 
are not man> conditions m which surgery is so 
urgently indicated that time may not be tal.en 
to giv e the patient a blood transfusion or to 
administer glucose intravenously or saline sub 
cutaneously Sometimes, as in acute abdom 
tnal catastrophies, it maj be impossible to 
establish a correct pre operative diagnosis - 
nor should valuable time be lost m such cases 
in an attempt to make an absolute diagnosis 
before operation Here thi. surgeon must be 
satisfied with the <!ecision that a surgical con 
(htion exists and that immediate operation is 
imperative But in the average so called 
chronic cast, a conscientious effort should be 
made to establish a correct diagnosis before 
operation In this connection it is gratifying 
to observe that the term “exploratoiy Upa 
rotomv ’ IS now seldom used 

The surgeon should make his own <hagnosis 
or at least be sufiicjentlj acquainted with the 
patients condition to enable him conscien 
tiouslj to agree or disagree with the diagnosis 
already made 

A factor contributing greatly to better oper 
ative results is the tendency of physicians and 
surgeons to emphasize more and more the im 
pottance of the pre-operative treatment of the 
patient It is no longer considered good treat 
ment to perform a major operation for a 
chronic ailment upon a patient admitted to 
the hospital the evening or night before with 
out preiimmarv preparation and observation 
It is illogical to expect a patient, who is toxic 
and dehydrated, to withstand an extensive 


surgical procedure without suffering severely 
from shock Adequate and carefully super 
vised pre operativ e hospitalization for sev cral 
days or more, it neccssarv, will always ira 
prove the patient’s condition for surgery 
Such pre operative treatment foHoivcd bv a 
well planned, cxrefuUv and dexterously ex 
ccuted operation will do much to simplify 
postoperative treatment and to insure a 
smooth convalescence 
Good surgery demands proper exposure, 
gentleness m handling tissues, careful hxiro 
stasis, and such speed as is consistent with 
satisfactory work The surgeon should not 
sacrifice hrmoslasis and gentleness for speed 
but should gradually develop the kind of speed 
w hich rtsul ts { rom dexterous, purposeful tnov e 
menu each of which counts Excessive trac 
tion upon the abdominal viscera is one of the 
chief causes of shock Rough handling and 
bruising of the tissues contributes largely to 
the postoperative abdominal complications so 
frequently seen The central nervous system 
registers the shock resulting from such trauma 
Iht incision must be long enough to permit 
thorough exposure of the operative field with 
out employing undue traction This is one of 
the cardinal principles m surgery ould it 
not be a great contribution to good surgery if, 
m the early years of his professional career, 
every surgeon experienced at least one opera 
tiort under focal anaesthesia^ 

Provision should be made for the maintc 
nance of proper body heat during operation 
This IS especially important during operations 
about the hver 

Suigcrv of the female reproductive organs, 
for the remov al of benign lesions, should be 
conservative 

An unreasonable amount of surgery should 
not be performed at one time cv en though the 
patient be a good surgical nsk Graded oper 
ative procedures are frequently lifesaving 
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measures Especiallj is this true of operations 
performed upon the colon in the presence of 
obstruction, whether due to malignancj or to 
other causes Obstruction should always be 
relieved early 

It IS unreasonable to expect the lower colon, 
especiall> if inflamed and indurated as it fre- 
quently is, to absorb sufficient liquids to main- 
tain the proper fluid level of the tissues during 
the first few postoperative days A much 
more accurate and reliable method is to sup- 
ply the tissues with the proper quantity of 
fluids by subcutaneous or intravenous ad- 
ministration 

The different surgical procedures have been 
fairly well worked out and standardized Re- 
finements in technique are constantly being 
added The range of operability is gradually 
being extended in many serious conditions 
Old methods are giving way to new But it is 
logical to assume that surgery of the future 
will progress largely in conjunction with, and 
as a result of, researches which will be made 
m physiology, bio-chemistry, and biophysics 
C C Hoke 


THE AMERICAN JOURNAL OF 
CANCER 

T he appearance of American Journal 

of Cancer in January, 1931, marks the 
beginning of an important addition to 
periodic medical literature This new journal, 
which IS the official organ of the American 
Association for Cancer Research and of the 
American Society for the Control of Cancer, 
IS a continuation of The Journal for Cancer 
Research and has a greatly enlarged editorial 
board with a correspondingly broader scope 
for the journal The first number contains 
561 pages of which 243 are devoted to ab- 
stracts of the cancer literature, and both the 
original articles and the abstracts deal with 
all phases of the technical, administrative, and 
education problems that are offered by the 
malignant diseases The contemporary his- 
tory of cancer, wherever it may be produced, 
will be found now in readily accessible and 
attractive form The editor, Dr Francis 
Carter Wood, is to be congr itulated on this 
first number from the standpoint of its con- 
tent, Its make-up, and its promise 
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JOSEPH RANSOHOrr 

J OSEPH RANSOHOFF was bom on the twenty sixth o{ Tvlav, 1853, m 
Cmcmnati Ohio, \\hcrc he graduated, m 1870, from the public high school 
He immediately matriculated in mcdiane graduating m 1874 from the 
Medical College of Ohio, which, at this time, was one of the largest and best 
known schools in the country, numbering on its faculty many inspired and mspir 
mg teachers After securing his degree, he departed for Europe to devote himself 
to graduate study in Wurtzburg, Berlin, Vienna, Pans, and London In these 
various centers, he came under the stimulating mllucnce not onl> of the leaders 
m surgery but also of the pathologists, internists, and the more prominent teach 
ers m allied clinical subjects Koelliker, Virchow , Langcnbcck, Billroth, Tillauv, 
Paget Hebra, Rokitansky, Gcrhardt, and Hutchinson seem to ha\ e made the 
deepest impress on his medical consciousness 

The European stay was prolonged for 3 )ears in ordtr that the joung en 
thusiast might attain membership in the Royal College of Surgeons of England 
This degree he secured m ^pnl, 187? He was contemplating his return home, 
when Sir James Paget recognizing his intellectual capacity and enthusiasm en* 
couraged him to present himself at the examination for fellowship m the Royal 
College Young RansoholT accepted the counsel with the result that m June 
i877,hewonthisvery distinguished honor wilhmthealmostunpreccdentedlj short 
interval of 3 months after attaining hib membership degree 

During the summer of 1877, Ransohoff returned to Cincinnati where he was 
almost immediately afforded the opportunities of demonstrating anatomy in the 
Medical College of Ohio, and of leaching surgery m the college dispensary In 
1879, after the death of the bnlliant Langdon Longwotlh, he advanced to the 
position of professor of descriptive anatomy About the same time he was 
appointed to the staff of the Good Samaritan Hospital, where he began to hold 
surgical clinics and to display, as a didactic clinical teacher, that unusual genius 
which won him a life long following of eager students It was during these years 
that he became interested in surgery of the gall bladder, being among that group 
of American surgeons who were the first to execute operativ e attacks on this 
organ In 1902, be accepted the chair of surgery in the Medical College of Ohio, 
later in 1909, he was given the same chair m the University of Cmcmnati, when 
914 
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this institution was organized on the basis of a complete university After the 
University of Cincinnati was given the control of the Cincinnati General Hospi- 
tal, he found himself in a position calling for the talents of administrator, teacher, 
clinician, and stimulator of men As we count years, Dr Ransohoff was still a 
>oung man, almost a youth, when he found himself confronted with these large 
tasks 

How well he met the call can be told best in the words of his friend and 
biographer, Dr Albert H Freiberg **It was now possible for Dr Ransohoff to 
do things for the students of mediane not dreamed of when he began his career 
as teacher The opportunity he now had for devoting a greater amount of time 
to teaching was seized with eagerness, which could not have been greater had it 
been the first chance of his life to show his ability and to establish his reputation 
It were entirely fruitless to attempt the analysis of his success as teacher A 
sufficient e'rplanation is found in his enthusiasm and m that of his students ” 

A biography of Dr Ransohoff m order to be complete must stress not only 
his disciplined but also his intuitive grasp of surgical diagnosis, the sane con- 
servatism which characterized his method of establishing the indications for 
surgical intervention, the soundness of his surgical judgment, and the deliberate 
sureness of his technique as contrasted with the ordinary concept of deadly 
bnlliance 

Over a long stretch of years, he manifested a deep interest m the problems 
of so called organized medicine, and look seriously to heart the obligations of 
membership in the several organizations with which he was affiliated Among 
these various societies he counted membership in the American Surgical Associ- 
ation, the Southern Surgical Association, and the Western Surgical Association 

His last presentation of a paper occurred m November, 1920, when in spite of 
the warnings of a rebellious heart, he delivered an address of particular charm on 
“Drake and Holmes,” at the commemoration of the centennial of the Medical 
School Following this address, his Alma Mater crowned his 40 years of tireless 
service with the degree of Doctor of Laws 

At the time of his death, he was director of the surgical service of the Jewish 
Hospital of Cincinnati and was largely responsible for the outstanding position 
which this hospital occupies among the institutions of its type 

From the time that he accepted his first teaching position up to within a short 
period before his death, he worked day in and day out, uninterruptedly, save 
for the usual vacation outings During these years, Dr Ransohoff published a 
senes of one hundred and fifty papers, covenng the entire field of general surgery 
As an evidence of the evenness of method underlying his surgical life, it is inter- 
esting to note that these publications, beginning in 1879 continued up to within 
4 months of his death, and that dunng all these 42 years there were only three 
that were barren In addition to these numerous contributions to journal 
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literature, he contributed to Bryant and Buck’s and also to Keen’s Systems of 
Surgery 

In August 1920, he suffered 1 threatening attack of angina pectoris In spite 
of a compromised heart, he ^\as able to enjoy 3 months of comparative comfort 
during the 7 months that intervened between his first and the final attack of 
angina which caused his death on the loth of March, 1921 

This finishes the annals of the life of Joseph Ransohoff But how much the 
tale smacks of the usual date, place, and name technique of the formal method of 
historical chronology' The present generation, fortunately, has been schooled, 
in almost all lands, to look for and to expect more than this Strachey and 
Guedella in England, Maurois in France, Ludwig m Germany, Brandes m Den 
mark, Cushing Sandburg, Woodward and others m America have fired us with 
the taste of blood, and we claim as our right to know the man behind names, 
places, and dates When we seek for the Joseph Ransohoff in the flesh, we find 
a lover of home and family, a man of charm and grace, a devotee to the silence 
of the forest and the warmth of the camp fire, a writer of tales, a teller of stones, 
bon vivant, trusted friend of colleagues and students, worshiper of the great among 
his colleagues of the past, and a delineator competent to cement his heroes skil 
fully into the pages of medical history with well turned phrases of a pleasing 
style This is the Joseph Ransohoff whose passing is still a poignant memory 
to his friends at home and at large M G Seelig 







THE SURGEON’S LIBRARY 


OLD MASTERPIECES IN SURGERY 

ALFRED BROWN, M D, F \ C S, Omaha Nfbraska 


THE SURGERl OF THLODORIC 
“ A FTER him (Brunus) immediatelj came The 
odonc, who, stealing all that Brunus had 
said, and adding certain fables of Hugo 
de Lucca, his master, published a book ” In this 
sentence Guy de Chauliac dismisses Theodonc, but 
correct as he might be in the surgical ideas of his 
time, Guy shows himself somewhat wrong in his 
estimate of this author and maj possibly have 
reversed the positions of Brunus and Theodonc for 
the latter was the son of Hugo de Lucca of whom 
Gu> speaks and acted more orless as bis amanuensis, 
writing after his death, and Hugo was a much older 
man than Brunus It is necessar>, therefore, m 
order to get an insight into Theodoric’s surger> to 
study the life and work of his father 
Hugo Borgognom or Hugo de Lucca Iiv ed during 
the twelfth and thirteenth centuries and died in 
the si'^th decade of the thirteenth at an age of 
nearly one hundred >ears He did not gam much 
prominence until the early part of the thirteenth 
centurj when he was called to Bologna m 1214 He 
then became an armj surgeon for a time, served m 
the crusade, and was with the army m the siege of 
Damietta In 1221 he returned to Bologna and 
helped to found the School which later attained 
such great fame Hugo had fi\e sons and of these 
three became phjsiuans They were taught by 
their father who was apparentl} much imbued with 
the anaent Greek ideas for he instructed them all 
according to the ancient ^Lsculapian famil> idea 
and handed bis knowledge on to them under the 
seal of secrecv Consequentb , Hugo himself wrote 
no book and we must turn to his famous son, 
Theodonc, to learn his father s ideas These he 
incorporates into his book, and, though in its general 
arrangement his book resembles that of Brunus, in 
some places the two being almost identical, there is 
much in Theodoric’s work that is not even men 
tinned m Brunus ’s lo take one part as an example, 
Theodonc says “It has been told however, how 
that wonderful man master Hugo invented the 
method of using wine and stupes and ligatures 
alone to treat almost all wounds and healed, con 
sohdated, and induced the most beautiful scars 
without the use of anj ointments, rapidlj and with 
skill, in the best w a> possible ’’ There is no reason 
to believe that Theodonc is not telling the truth in 
this statement and if he is, Hugo is the founder of 
the school of wet dressings instead of Brunus to 


whom Guy de Chauliac gives the credit When 
Brunus wrote his surgery m 1252 he was 38 and 
Hugo was almost a hundred years of age and it is 
only reasonable to conclude that he had practiced 
his method and taught it to his son long before this 
Theodonc, Hugo's son, was born in Lucca and 
was sir years of age when his father moved to 
Bologna In addition to studying medicine he 
entered the order of the Dominican monks and 
spent the greater part of his life in close connection 
with the potentates of the church He became the 
father confessor of Pope Innocent IV after he had 
been chaplain to the Catalonian, Andreas de 
Ablatus Because of this connection he became 
hrst, the Bishop of Bmoni and later Bishop of 
Cervia In spite of these appointments he lived 
almost constantly in Bologna and had a large, lucra- 
tive practice He died in 129S at the age of 93 years 
Theodoric’s surgery appeared in print hrst as 
part of the CoUectio Chirurgta \ entla which was 
published m 1498 Later it was printed as part of 
the collection headed by the great surgery of Guv 
de Chauliac and the page reproduced here is from 
the edition of that collection which was printed by 
Gregorius de Gregorio at Venice in 1513 
The work is divided into four chapters or books 
The first deals with wounds, ulcers, infections, etc, 
the second carries the subject further and describes 
these conditions as they occur in various parts of 
the body , the third i» devoted to fistulas, cancer, 
etc , and the fourth takes up the head, diseases of 
the eyes, paralysis, epilepsy, etc 
The introduction, which deals with the definition 
of surgerv and its requirements, is almost identical 
in its ideas with the corresponding portion of 
Brunus’s introduction The language of Brunus is, 
however, a little more involved than that of The 
odonc Probably the most important advance 
that Theodonc made was in the treatment of 
fractures and dislocations He was the first surgeon 
to wage war against, and discard the use of, the 
hornble machines which since the time of the early 
Greeks, and particularly since the time of Onbasius 
the Byzantine, had been used in the reduction of 
these deformities Instead of these he advocates 
the use of broad bandages He thus marks himself 
as one of the first surgeons to progress bevond 
medieval barbarism and emplov humanitarianism 
m the treatment of his patients suffering from 
traumatic conditions 
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'^HC book b> riaskamp’ contains a collection of 
all the known facts concerning possible damage 
resulting from the roentgen rajs and other radio 
active substances and will uncloubtedlj find its way 
very soon into the library of every member of the 
legal and medical profession who has an active 
interest in the medicolegal aspects of X ray and 
radium damages The book is a valuable contribu 
tion to science in that the literature of the world has 
been carefully studied and all the facts relating to 
damages from roentgen rays and other radio active 
substances have been gathered together in one 
work The volume therefore constitutes a docu 
ment of unusual worth Jvues T Case 

A FTER a brief historical introduction the author 
of DteSclid<ingtncliaflsdiai(iiose aits dem Ilarne* 
defines clearly and concisely the principles under 
lying the method developed by Zondek and himself 
for the diagnosis of pregnancy from the urine The 
chapters which follow explain in detail the technique 
and clinical results of the method pointing out 
sources of error and presenting corroborative evi 
dence obtained from urine findings in pregnant am 
mats The final chapter IS devoted to the application 
of their discoverv of the anterior pituitary ovarian 
relationship to other facts of human phvsiology and 
pathology In conclusion the author points out the 
far reaching possibilities of this method of mvestiga 
tion in solving questions of endocrine therapy 
A perusal of this monograph will leave little doubt 
m the mind of the reader that the procedure repre 
sents one of the outstanding contributions to medical 
science in recent times The importance of this test 
extends bevond its clinical application m the early 
diagnosis of pregnancy since it throws light upon 
many hitherto unsolved problems of physiology and 
pathology of the endocrine sv stem in general and of 
the sex glands in particular Harold C Mack 


I N the compiling of the 1929 volume of LolkcUd 
Papers oj the Mayo Clitiie and the Ma^o I ounda 
hon* a selection was made from 471 papers pub 
lished by the btafi Ninety are reprinted m lull — 
23 are abridged 68 are abstracted and references 
aregiven to 290 Asinthepast preference vvasgiven 
to subjects of interest to the general practitioner, 
the diagnostician and the general surgeon, at least 


» SosDiiBAEVDE III SitAHLFvrntiAPir \<p1 *u— V iber Rornl 
giDschae len uac] Schaedin Durcb Radioaklivi Sub lanzm Ibri 
Symptome Ursachen VermeiJunp; und Uefiinllung By Fnv Dm 
D r Wdhelm tUskamp With a Foreword by 1 rof Dr med (t phil 
Herman Winiz Berlin and Vienna Urban S. ^chwartenberf 1930 
•Die ScnwAVCESsaiAmDiACNOSE avs deu lUirrE (Ascbbeiv 

ZOKPEE REAKTIOS) PRAKTISCIIE DVU WIS^ENSClIAmiCSE I tnCB 
AUS TAUSEND UOlUONAlEN llAlNANAlySEN By Dr S * ‘ 


s or tiiE Mayo Ctmc A' 
Mellish Richard M Hei 
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so reads the foreword However it would perhaps 
be more accurate to say that the subject matter 
embraces every recent advance m surgery There is 
also much of interest for the internist and the gen 
eral practitioner 

The subject matter is divided into systems It 
would be vastly impossible to review all of the im 
portant matter presented here The alimentary 
tract still claims the lion’s share and deservedly so 
For It was In the Mayo Clinic that so many of the 
important contributions to the surgery of the stom 
ach the duodenum, and the biliary passages were 
made In this section Balfour contributes papers on 
dyspepsia on the problem of the recurrent peptic 
ulcer, and on the management of lesions of the pos 
tenor wall of the duodenum Judd reports a case 
of total gastrectomy and discusses in another paper 
surgery of the biliary tract Rankin contributes 
sev cral papers to the surgery of the colon and rectum 
In the section on ductless glands the reader will 
find a number of interesting contributions such as 
‘The Oxygen Treatment of Complications Incident 
to Goiter Surgical Treatment of Hyper Insu 
Imism “Management of Severe Goiter Cases' 
Hyper Farathyroidism " etc 
In the section on blood and circulatory organs a 
paper of unusual interest for many reasons is that 
by W J Mavo Its title is, “Surgical Aspects of 
Diseases of the Lymphoid Organs w ith Speaal Ref 
erence to the Spleen with a Statistical Report of 
the Results Following the Removal of the Diseased 
Spleen m $30 Cases The clinical signihcance of 
such vast malerial analyzed by a master mind can 
hardly be ov erestimated 
To read this v olumc is to vv alch \mencan surgery 
on Its forward march George nviPERiv 


T he authors of P/iyswloite PalhohsKluf Clitnir 
gicalc* present certain pathological problems in 
surgical practice The work is divided into chapters 
dcatingvvithinflammalion trauma repairof wounds 
transplants, diseases of bones and joints blood ves 
scls and nerves The authors present their own 
views based on their own clinical experience and ex 
penmentat work For this reason, references to the 
literature arc largely omitted Theiraltitudetoward 
illustrations is rather interesting They feel that 
illustrations particularly the use of many Ulustra 
tions constitute one of the worst abuses of modern 
surgicalliteraturc Thev believe that surgeons have 
become sufiiciently intellectual not to require an ap- 
peal to the visual Their preference is to appeal 
directly to the intellect of the reader 
The text discloses an intimate knowledge of the 
underlying fundamental sciences of physiology, his 
•PmsiDtocic PAinoLoctQOE Chuveoicaie IviuiniATioYS Ei 

rECroesTEAUUATmitSRtFAIATIOYDSll'LAIEs CtEEfES 
DBS Os nss AEnCUlATIOWS DEJ VaISSEAUX Et PIS 1 
Lcllche■od^ Policard Fans Masson et Oe I9J9 
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tolog>, and pathology coupled with an analytical 
and philosophical attitude which make the reading 
of these short essaj s highly instructu e and sugges 
tive This IS surgical literature at its best It clearl> 
indicates the trend of modern surgical thought in the 
direction of ph> siological research 

George Ha.lpesin 


A n unusual \olume' has been written b> Kob- 
• lancL The book embodies the results of man> 
>ears of clinical experience and observation as well 
as the findings obtained bj animal experimentation 
It is the author’s notion that the nose is intiroatel> 
connected by waj of its innervation with most of 
the important organs of the bod> It is also his idea 
that because of this intimate connection, various 
diseases may be influenced by treatment of the nose 
The pioneer work of Flicss in this connection is rec- 
ognized and credit given to him and others The 
number of diseases the author undertakes to in- 
fluence partly by treatment directed toward the nose 
is legion, varying as it does from such disturbances 
of the female genital apparatus as amenorrhcea, 
d>smenorrhQ2a, stenUt>, etc , to other such disturb 
ances as asthma, ha> fever, neuroses of different 
types, epilepsy, migraine, and ps>chic ailments 
Much of what the author takes for granted would 
not be acceptable in other quarters A great deal of 
his conclusions are based upon shrewd clinical ob 
servation and m the future may be or may not be 
corroborated b> evidence of a much more saentific 
nature Such as it is the work has merit represent- 
ing a large clinical experience in a field possessing 
unusual interest for all medical men 
The book is well documented with copious ref 
erences to the literature and the author goes to great 
pains in giving detailed case reports of numerous 
patients m order to back up his conclusions 

S J P 


'X'HIS exhaustive treatise* deals entirely with the 
J- subject of h> dronephrosis and its assoaated 
patholog> The latter naturall> includes nearly all 
of the so called “surgical” diseases of the kidne> 
Beginning with the earliest recognition of hydro- 
nephrosis m 1672 the author enumerates in chrono 
logical order each valuable addition to the knowledge 
of the subject This includes a clear and detailed 
reference to anatomical, physiological, pathological, 
and clinical contributions A more complete resume 
cannot be found elsewhere All experimental data 
on the subject of ureteral ph3Siology and anatom> 
which ha\ e been published at home and abroad are 
cited 

In the chmcal discussion the author has as a basis 
for his various conclusions a personal experience 
embraang several hundred instances of all types of 
ureteral and renal pelvis dilation The atlas, which 


‘Die Nass am Refiexorgai des Autono^n Neevensyst^ ^ 
Df Alfted Koblanck With foreword by Prof Dr Friedrich iUtlhaei 
Berlin and Vienna Urban A. Schwarzenberg 1930 
•Les HYDEoitpHEoszs AN'XOUiE ET PAiiiOGiNiE By Edmond 
Papin ! aria G Doin et Cie »930 


contains 402 anatomical figures and reproduced py- 
elograms, is the most instructive of its kind recentiv 
published The work is characterized by an unusual 
clanty and conciseness and, while considering hydro 
nephrosis pnmanly, it really embraces nearly all the 
pathology of the kidney except nephritis This 
book can be most enthusiastically recommended 
to all those who are interested in diseases which 
affect the upper urinary tract 

Vincent J 0 Conor 

T he latest volume of the Handbiich der Urologie? 

IS an impressive symbol of German achievement 
in this specialty On close inspection one is conscious 
of slight disappointment, especially in two particu 
lars the illustrations are neither as numerous nor as 
good as one expects from the German presses, and 
the references to the literature show few quotations 
later than 1923, and almost none later than 1925 
Five years is a long time in modern medicine, and 
manuscripts that old already begin to show signs of 
senility 

The difficultv of classification is illustrated by the 
first chapter on the ureter Previous chapters on 
general subjects have shorn this chapter down to 
ureteritis, stricture, ureterocele, and tumors An ex 
cellent index helps to neutralize this difficulty, 
but it IS to be hoped that the last volume to be 
issued will contain a general index referring to all 
the volumes 

Pa!>chkis, in the chapter on the bladder, groups 
Fenwick ulcer, Hunner ulcer, and submucous cystitis 
under the general heading of ulcus simplex It seems 
to the reviewer that this contributes to confusion 
rather than clantv A section on the involvement 
of the bladder m hernias la interesting 
Joseph describes his method of chemical coagula 
tion of bladder tumors with trichloracetic aad for 
which he claims many advantages In regard to 
radium implantation, he says that he feels that all 
of our present methods are so unsatisfactory for in 
filtrating carcinoma that the only real hope lies in 
the development of total cystectomy 
The scrotum, testes, epididymis, urethra, and 
penis are covered m rather orthodox fashion One 
notes that it is advised never to use a suspensory in 
varicocele, and also that injections of iodine "ire ad 
mitted for obliterating congenital or communicating 
herma 

Schwartzwald has produced a really encyclopedic 
treatise on the seminal vesicles, a work which has 
been much needed Blum and Rubntius contribute 
the chapter on the prostate Latzo contributes a 
long chapter on “Gynecological Urology,” which is 
evidently the work of a wise and experienced dim 
aan While there is little pathology , it bridges verv 
usefully the gap which exists between urology and 
gynecologv, and it is well worth careful reading 
D JI D 

>IlANi>BUCHCEsUtotociE EditedbyA v Ucbtenbrrf’, F V(xl(.k<r 
sndU Wildbolz Vol V Speziclle Urologie iii Berlin Juliui Springer 
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THE ANAL SPHINCTER AND THE PATHOGENESIS OF ANAL 
FISSURE AND FISTULA^ 

ROBERT I HILLER, M A , M D , MiuVAUkEE, Wiscovsin 

Associate to Surgical Staff Milwaukee General Hospital 


T HE stimulus for this work was furnished 
by the following interrogations of Prof 
A V Moschcowitz based on his clinical 
observations (i) Wh> do the usual descnp- 
tions of the external anal sphincter picture 
the muscle as attaching to the tip of the 
coccyx, when on palpation one feels it arising 
from the sides of the coccyx and extending 
forward to surround the anus as two lateral 
bands? (2) Wh> is the internal opening of the 
majont> of anal fistul® constantly found just 
within the anocutaneous junction at a point 
corresponding to 5 or 7 on the clock, consider- 
ing the posterior median line as 6 o'clock^ 
The latter observation is by no means 
wholly original From the comprehensive 
clinical works of Esmarch and Quenu and 
Hartman, one learns that Ribes, in 1820, noted 
that the internal orifice of an anal fistula is 
usually just above the anocutaneous junction, 
exceptionally 10 to 12 millimeters above this 
level It corresponds precisely with the zone 
of the semilunar valves, a zone easily inocu- 
lable by virtue of the structure of the mucous 
membrane and its richness in l>mphatic 
vessels Velpeau confirmed the work of Ribes 
“In 35 autopsies of fistula, he found the m- 
temal orifice m 4 cases at 38 millimeters, at 
63 millimeters from the anus, in one case 76 
millimeters, and in 300 (?) a few millimeters 


Esmarch, in 1887, noted that m most 
cases the fistulie pass through the muscu- 
lature of the sphincter, they seldom pass 
above the internal sphincter, and even less 
frequently are the fistulas very superficial 
with an opening distal to the musculature 
of the sphincter, hair-breadth in size, when 
they are known as subcutaneous fistul© or 
“ fistulettes ” In 1890, however, Reclus, 
quoted by Frey (22), found subcutaneo-sub- 
mucous fistulffi much more common than 
fistula communicating with the ischiorectal 
fossa The latter observation has been subse- 
qucntl> substantiated by most inv estigators 
In 1887, Mr Swinford Edwards “pointed 
out that there seemed to be a definite relation 
between the internal and external orifices of a 
fistula For fistulas having their external ori- 
fices situated behind a plane passing trans- 
V ersely through the center of the anus usuallj 
have their internal aperture in the middle line 
dorsally, while those with their external orifice 
in front of this plane generally terminate m an 
internal opening immediatelj opposite, thus 
forming a simple, straight, complete fistula ” 
DaCosta quotes Tuttle to the effect that in 
subcutaneous fistula the external opening is 
usually within one inch of the anus, and the 
internal opening is usually external to Hilton’s 
white line The channel joimng the openings 
IS usually straight, but may encirde the anus 
In sitbmuscular fistula, the internal opening is 


•Translated literally from Queou and Hartman p » 6 » The 300 
probably should be 30 

* From the Senckenberg losbtote for Patholog} University of Frankfurt 
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usually between the sphincters external 
opening js an inch or more from the aims 
Rotter and Da\is also located the internal 
opening of submuscular fistulii between the 
two sphincters, whereas Quenu and Hartman 
found It above both sphincters Among the 
works of modern proctologists, the following 
statements are found Hirschman “The m<»t 
common location of the internal opening of a 
fistula IS at the posterior commissure of the 
anus between the sphincter muscles " Mum- 
mery “ In the majority of cases they w ill be 
found to communicate at some point behind 
the anus, and from this communication a 
track will be found passing into the bowel 
posteriorly” Gant “Ingspercentoffistulae, 
the opening is located in the poslenot median 
line at the sphincter juncture, whether the 
sinus travels upw ard or dow award or around 
the rectum In other instances fistul® may 
penetrate the anal, middle, or upper rectum, 
or the sphincter muscle, but usually they 
enter the anal canal one half inch abosc the 
anus posteriorly m the median line” From 
this rcMcw, one gams the impression that the 
more recent writers recognize the posterior 
location of the internal opening of the major 
ity of anal fistula: although no explanation is 
offered for the constancy of this phenomenon 
and a specihc posterior point aside from the 
median line is not designated ParcntheticaHy, 
It IS worlhj of note that the external openings 
of fistul-c are usually laterally located, except, 
as noted by Delbet and Meldiior, in cases due 
to syphilis, rectum carcinoma, or osteomye- 
litis, although Trey has found exceptions to 
these observations 

A proper reply to the first query of Prof 
A V Moschcowitz involves a complete study 
of the anal sphincters One only realizes the 
necessity for such a study after a thorough 
review of the literature on the subject, when 
he finds a few fundamental and careful studies 
counterbalanced by a whole senes ol general- 
ities From an historical point of interest, 
HoU states that the first studies of any im 
portance of the sphmcteric musculature of the 
anus were made by Santorini The following 
descriptionfromQuain’sAnaioHiy (ss), in 1834 
gives one an idea of the earlier conceptions 
of the sphinctcric musculature “m sphincter 


am externus (coccygeo analis) is a flat elliptic 
muscle placed immediately beneath the skm 
surrounding the margin of the anus It is 
attached posteriorly to the coccyx by a nar 
row fasiculusof tcndmousfibers.andantenoriy 
becomes blended, about midway between the 
anus and the bulb, through the medium of a 
common fibrous point, with the transversiand 
acccleratorcs muscles, whilst the intervening 
part IS disposed like orbicular muscles ebe 
where, being composed of fleshy fibers cumng 
round the intestine, and united by commis 
sures before and behind it One surface of the 
muscle IS covered by the skin, the other rests 
on the internal sphincter, and on some cellular 
tissue which separates it from the levator 
am m sphincter an mternus is a fiat 
muscular ring, surrounding the anal extremity 
of the rectum, it is about four or five lines in 
breadth and two thick It obv^ous!y con 
sistsof the circular fibers of the intestine much 
more developed than elsewhere, and project 
ing lower down than the longitudinal fibers ” 
iSSir Trcitz amplified the description by 
discovering the rcctococcygeus musde which 
bears his name and which consists of aug 
mented longitudinal bowel muscle from the 
posterior surface of the rectum and anus 
extending to the coccy x and fixing the rectum 
In 1858, B6raud described the same musde 
under the name of “M suspenseur du rec 
turn ” Luschka, 1864, described the external 
sphincter as consisting of “Hautmuskel” ex 
tending antcnorly and posteriorly to the anus 
and attaching to the fourth coccygeal ver 
tebra In 1874, Robin and Cadiat carefully 
studied the relationship of the longitudinal 
bowel fibers with relation to the sphincter 
muscles Their description did not agree with 
that of Henle, who believed that the longi 
tudinal fibers did not extend beyond the 
levator am musde In i88i, C Roux made a 
careful study of the anal musculature Figure 
14 represents a summary of his results The 
most superficnl fibers, “Hautxnuskel” of 

Luschka, or" Sphincter superficiel”ofCruveil 
hier, attach to the skin anterior and posterior 
to the anus The second and larger group, 
“Sphincter profond” of Cruveilhicr, arises 
from the dorsum of the tip of the coccy x, its 
fibers then cross before surrounding the anus 
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to end m the centrum tendineum permei, or to 
jom musculus bulboca\ernosus or musculus 
transversus pennei superficialis Contrary 
to the conception of Henle, he found no fibers 
to the latter two muscles which did not cross 
m the midline anterior to the anus He further 
described the deepest fibers as surrounding 
the rectum in unbroken rings His description 
of the smooth muscle fibers of the longitudinal 
bowel coat and muscularis mucos® with 
regard to their relations to the sphincter 
muscles greatly elaborates the work of Robin 
and Cadiat, he described the longitudinal 
muscle fibers as extending to the skin 
Gegenbaur, i8go, demonstrated that fibers 
do pass to musculus bulbocavernosus or 
musculus sphincter \agin2e of the same side 
almost constantly He further described mus- 
culus sphincter externus as consisting of lay- 
ers which embrace the lower bowel partly 
laterally, partly anteriorly, and partly poste- 
riori) One of the best studies of this subject 
was made by Holl, 1897 He divided the 
external sphincter into subcutaneous, super- 
ficial, and profundus layers The subcutane- 
ous layer is attached largely to the skin and 
begins with crossed fibers posterior to the anus 
and ends in the same manner anterior to the 
anus The fibers may extend so far anterior 
as to form a musculus retractor scroti as 
commonly found m the cat The superficial 
layer may arise from the skin but more 
commonly from the dorsal aspect of the coccyx 
through fibrous attachments Some fibers 
cross posterior to the anus and then the whole 
layer extends around the anus anteriorly to 
the superficial fasaa, centrum tendineum 
pennei, or to musculus bulbocavernosus of 
the same side The profundus layer forms a 
ring around the rectum but the fibers are not 
unbroken as described by Roux but crossed 
antenorly and posteriorly The fibers which 
appear to enter the profundus layer from the 
musculus bulbocav ernosus and musculus trans- 
versus pennei superficiahs of the same side are 
found on closer examination actually to be 
fibers of the superficiahs layer which pass into 
the musculus bulbocavernosus or insert on 
the tuberosity of the ischium and then appear 
to be a part of musculus transversus pennei 
He finds analogies for the various layers m the 


cat and rabbit The profundus layer corre- 
sponds with the “sphincter mternus” of 
Strauss-Durckheim found in carnivores, where- 
as the homologue of both the subcutaneous 
and superficiahs la>ers consists of a muscle 
which arises from the dorsum of the root of 
the tail and in the rabbit surrounds the root 
of the tail, rectum, and penis m the fashion of 
a slmg to insert into the skin of the dorsum of 
the penis and the corpus cavemosum penis 
Fibers of the latter muscle arise from the 
corpus cavemosum penis and after surround- 
ing the anus unite behind it In addition, he 
describes a muscle, the musculus puborectalis 
or musculus sphincter recti, which encircles 
the anus deep to the musculus sphincter am 
externus and superficial to the pubococcygeal 
division of the musculus levator am This mus- 
culus puborectalis arises from the os pubis and 
deep surface of the urogenital diaphragm and 
after enarchng the anus inserts into the cor- 
responding structures of the opposite side 
Fibers from it enter the musculus transversus 
pennei superficialis of the opposite side, the 
musculus sphincter am externus, and others 
after becoming tendinous accompany the 
longitudinal muscle fibers of the anterior sur- 
face of the bowel to the centrum tendineum 
pennei or the skin surrounding the anal out- 
let This muscle is separated from the external 
anal sphincter by the inferior hemorrhoidal 
vessels and the projections of obturator fascia 
which accompany them Smooth muscle 
fibers do not extend as such to the skin, but 
their tendinous fibro-elastic extensions pass 
between and through the sphincter muscles 
to the skin 

The works of Robin and Cadiat, Roux, and 
Holl constitute the basis for most of the other 
descriptions found Esmarch, Piersol, Cun- 
ningham, Waldejer, Langer-Toldt, Spalte- 
hoU, and Braus still refer to the deep fibers of 
the musculus sphincter am externus as ring- 
shaped, although Spalteholz does add that 
there are crossed fibers anteriorly and poste- 
norly Hirschman refers to longitudinal or 
elliptical fibers and circular fibers “The cir- 
cular fibers are most superficial, entirely 
sunx)undmg the anal canal ” In Davis’ 
Applied Anatomy, the muscle is described as 
follows “The external sphincter surrounds 
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the lo\\er part of the canal and stretches in a 
spindle shape from the tip of the coccjx to the 
central point or tendon of the perineum 
Anteriorly, it blends with the fibers of the 
levator am and other muscles of the perineum 
It IS a thick, powerful, voluntary muscle and 
extends outward from the white line of Hilton 
or mucocutaneous junction ” The latter 
descnplion finds many subscribers, although 
some of them add that the fibers cross poste 
riorly or anteriorly to the anus and send 
fibers to the musculus bulbocav ernosus and 
musculus transv ersus pennei superficialis 
Corning, Rauber-Kopsch, Testut and Jacob, 
Tandler, Landsman, Gant, and Mummery 
are among this group 

Ellenberger and Baum and Martin de- 
scribe the anal muscles in tailed mammals as 
being largely suspended from the dorsum and 
sides of the vertebrx of the tail at its base 
Waldeycr Langer Toldt, Braus, Coming, 
Rauber Kopsch, Testut and Jacob, and 
Davis describe the external anal sphincter in 
man as arising from the Up of the coccyx A 
stud> of the comparative anatom> of the 
cocejx shows It to be a rudiment of the tail 
In fact Lartschneidcr was able to find all of 
the tail muscles represented in man A more 
grotesque situation than anal musculature 
arising from the end of the vertebral column 
in tailed mammals could hardly be conceived 
It seems unlikely, therefore, that in man an 
homologous point of attachment should be 
selected 

A short review of the experimental physi 
ological and neurological work performed on 
the anal sphincter is also essential as a basis 
for this study 

Langley and Anderson (34-38), m a verj 
extensive study on cats and rabbits, and v 
Frankl-Hochwart and Eroehlich on dogs, 
found two sets of vegetative nerves to the 
rectum and anus The first, the hypogastric 
nerves, consists of fibers arising from the 
lumbar sympathetic, first to fifth lumbars, 
passmg through the paravertebral sympa 
thetic chain via the white rami to the infenor 
mesentenc ganglion, from which point they 
assume their identity, to pass into the pelvis 
to join the second set, nervi erigentes, or 
nervi pelvici of Langley and Anderson, to 


fonn the pelvic plexus The nervi erigentes 
arise from the first, third, and pnncipall) 
second sacral nerves The external sphincter 
receives its innervation through peripheral 
nerves bj way of the internal pudendal nerve 
The exact effects of each of these nerves 
has not been definitely concluded The effects 
seem to vary in various animals In the cat, 
I^gley and Anderson, and in the dog, v 
Frank! Hochwart and Froehlich, produced 
contraction of the whole terminal end of the 
intestine, circular and longitudinal fibers, plus 
contraction of the sphincters by stimulation 
of the nervi erigentes The degree of their 
constricting effect was shown by the fact that 
dilatation by stimulation of the nervi hypo 
gastnci m dogs was only consistently pro 
duced, 9 out of 12 times, by v Frankl Hoch 
wart and Frochheh, after the nervi erigentes 
had been completely removed Stmiulation 
of the nervi hypogastnci m cats and rabbits, 
however, produced variable effects in the 
bands of Langley and Anderson 
A review of this subject by Westphal dis 
closes work establishing centers for anal 
control in the bowel wall itself (plexuses 0! 
Mei«sner and Auerbach), in ncighbonng plexus 
ganglia, in the low cst lumbar and upper sacral 
segments of the spinal cord, in the second and 
third lumbar segments of the spinal cord, in 
the region 0/ the optic thalamus, and in lie 
cerebrum m the region of the sulcus cruciatus 
Through the spinal and cranial centers, 
psychic and peripheral nerve stimulating ef 
fects manifest their influence on continence 
Stimulation of the nervois hxmorrhoidalis 
mcdius of the dog, corresponding to the 
inferior hTmorrhoidxl nerve of mao, causes 
energetic closure of the anus Cutting of this 
nerve causes w'lde anal relaxation at first, 
followed by a lessening of the degree of this 
relaxation Defalcation becomes difficult be 
cause the sensory nerve reflexes which travel 
through the internal pudendal nerve ar^ 
obliterated (Westphal) If the nervi hypo- 
gastnci and nervi erigentes arc both cub 
paralysis of the sphincters but also a continued 
urgency to stool appears, often not until 2 or 
3 days, abating only after weeks or after the 
mtemal pudendal nerves are cut (Lewandow 
sky and Schulz, and Deumg) When all of the 
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nerves are cut, voluntary control disappears 
because of the loss of the feeling of fullness 
carried by the internal pudendal nerves 
necessary to stimulate defaecation Goltz and 
E^\ald studied the external anal sphincter 
after complete destruction of the lumbar and 
sacral spinal cord in the dog The internal 
sphincter regained its tonus, whereas the 
external sphincter remained paralyzed, al- 
though it gave no reactions of degeneration 
and remained responsive to electrical stimula- 
tion in animals that outlive the operation for 
a considerable time after all the other skeletal 
muscles have ceased to react According to 
Westphal, Arloing and Chantre demonstrated 
that II months after the destruction of its 
supplying sacral nerv es, the external sphincter 
muscle did not change histologically but mani- 
fested twitching reactions somewhat similar 
to smooth muscle Von Frankl-Hochwart and 
Froehlich found that after an animal had been 
poisoned by curare, the external anal sphinc- 
ter continued to react to stimulation long 
after the other striated muscles had become 
irresponsive Recently Beck, by electromyo- 
graphic methods, concluded that the sphincter 
musculature, without specific differentiation 
of muscles, possesses tonus which returns 
within a definite period after dilatation Be- 
cause of Its immunity to curare and because 
of its reaction as a whole on electrical stimula- 
tion, the external anal sphincter, too, has been 
conceived to possess nerve centers similar to 
those of the myenteric plexus of Auerbach 
The work of Matti throws a new light on 
the inter-relationship of the internal and ex- 
ternal anal sphincters and clanfies with sim- 
phaty their actions during defecation He 
demonstrated on dogs that if the external anal 
sphincter be cut bilaterally the internal sphinc- 
ter keeps the anus closed unless the finger is 
introduced into the anus when the muscle 
relaxes after about 15 or 20 seconds and fails 
to regain its tonus The internal sphincter 
then responds peristaltically as a part of the 
rectum and about one-half centimeter of mu- 
cous membrane becomes visible When, how- 
e\er, the external sphincter is repaired, the 
internal sphincter assists m closing the anus 
through the mechanical, not reflex, stimula- 
tion of its intramuscular plexus by the per- 


sistent tonus of the external sphincter The 
visible mucous membrane disappears from 
view and the grip is maintained on the pal- 
pating finger indefinitely The return of anal 
tonus about one month after the removal of 
all extnnsic anal innervation is attributed by 
Matti to the fibrosis and shrinking which 
acoimpanies the atrophy of the external 
sphincter fibers The internal sphincter be- 
comes grasped m the shrunken external 
sphincter and as a result of mechanical stimu- 
lation regains its tonus 

METHODS OP INVESTIGATION 

The greatest difficulties and inaccuracies in 
tracing muscle fibers have probably arisen 
from the use of fixed anatomical material In 
this study, fresh anatomical matenal was 
used for all gross work Twelve adults and 
one child of 8 years were used for the study of 
the muscles and fascia The coccyx, perineum, 
and pelvic organs were removed eu masse and 
then the vessels, fascia, and muscle fibers 
were prepared The artenes in 5 of these 
specimens were injected with a gelatine-dye 
solution before removal of the specimen from 
the body When doubt existed as to whether 
a muscle were smooth or striated, a small 
piece was removed and examined Several 
newborn infants were also injected and dis- 
sected In the latter instances the entire 
pelvis was frequently removed instead of the 
penneum and pelvic organs Microscopic 
studies of the musculature stained with 
hematoxylm-eosin, and by Van Gieson and 
elastic tissue stains were made in specimens 
from the infants and from a female aged 4 
years Microscopic nerve study m the infants 
was unsatisfactory but good preparations 
were obtained from the adults by the Biel- 
schowsky technique on teased tissue and 
frozen sections 

All striated muscle fibers in the anal tri- 
angle superficial to the level of the urogenital 
diaphragm and the level at which the inferior 
haimorrhoidal vessels pierce the striated mus- 
cle sheath of the anus as they extend from 
the ischiorectal fossa, were considered as the 
external sphincter am muscle Likewise, the 
muscular fibers passing from and to the ano- 
cociygeal raphe superficial to the postenor 
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space connecting the ischiorectal fosscc \tere 
considered as part of the musculus sphincter 
am externus In several of the specimens, the 
demarcation between this muscle and levator 
am muscle was \er) difficult 

RESULTS 

A Muscles The results of the study of the 
sphincter musculature are shown m Figures i 
to 13 inclusive They may be summanzed as 
follovi s 

: The super^e:(;l fibers of the musculus 
sphincter am extemus (a) ma> extend ante 
riorly and posteriorly on each side of the anus 
as shown m Specimen i in uhich the fibers 
cross antcnorlj to enter the musculus sphinc- 
ter vagmu, m Specimen 2, in which crossed 
and uncrossed fibers pass anteriorly to 
musculus sphincter vagmx, perineal scar, in 
Specimens 3, 4, and 5, m Specimen 12, pcnncal 
scar (b) may simply surround the anus postc 
norly, arising and ending m the region of the 
centrum tendincum pennei, as shown m 
Specimen 13, m Speamen 9, m which crossed 
and uncrossed fibers pass antenorlj to cen 
trum tendmeum pcnnci and musculus sphinc- 
ter vagina: (c) may consist of both of the 
foregoing types as in Specimen 8 m which 
uncrossed fibers pass anteriorly to musculus 
transversus perinei superficialis, in Specimen 
4 (d) or, the superficial fibers may encircle 

the anus antcnorly plus fibers which cctend 
anteriorly and pobtenorly, as in Specimen 7, 
in which crossed and uncrossed fibers pass 
antenorly to musculus sphincter vaginx, 
penneal scar, or as in Speamen 10 The most 
superfiaa! fibers of this layer attach to the 
skin antenorly and posteriorly to the anus 

2 The deeper la> er of the musculus sphmc 
ter ani evternus may consist (a) largely of 
fibers which enarcle the anus posteriorly, as 
in Specimen i in which crossed and uncrossed 
fibers pass antcnorly to the musculus sphincter 
vagina: and the musculus transversus pcnnci 
superfiaahs One small group associate with 
the internal sphincter posteriorly cnarcles the 
anus antenorl>, in Specimen 2, perineal scar, 
m Speamen 4, in which are fibers to the cat 
trum tendmeum permei plus crossed and un 
crossed fibers anteriorly to the musculus 
bulbocav ernosus and musculus transversus 


pennei superficialis, m Specimen 10, m which 
crossed and uncrossed fibers pass antenorly to 
the musculus sphincter vagina; and the mus 
cuius transversus permei superficialis, poste 
norly, marked communications with longi 
tudmal bowel coat and fibers passing laterally 
to the musculus levator am, m Speamen it, 
m which crossed and uncrossed fibers pass 
antcnorl> to the musculus bulbocav ernosus 
and the musculus transversus permei super 
ficialis Fibers pass postenorlj to the muscu 
lus levator am, in Specimen 12 crossed and 
uncrosscil fibers pass antenorly to the mus 
cuius sphincter vagim: and the musculus 
transversus pcrmci superficialis Posteriori), 
fibers pass to the musculus levator ant, m 
Speamen tj, iti which arc fibers to the cen 
trum tendmeum permei plus crossed and 
uncrossed fibers antcnorly to the musculus 
transversus pcrmci superficialis (b) of fibers 
which encircle the anus anteriorly, as m 
Speamens $ and 6, m which a very few fibers 
pass into the centrum tendmeum pennei and 
some cross mto the musculus transversus 
pcnnci superficialis of the opposite side 
(c) of fibers which encircle the anus poste 
norly plus fibers which encircle the anus 
antcnorly, as m Speamen 3, m which there 
arc a few anterior encircling fibers, postenor 
encircling fibers which extend to the centrum 
tendincum pennei or cross antcnorl) to eater 
the musculus levator am, musculus trans 
versus permei superficialis or the musculus 
bulbocav ernosus, and uncrossed to the mus 
cuius bulbocav ernosus (d) of fibers which 
encircle the anus posteriori) plus fibers which 
extend antenorly and posteriorly, as m Speci 
men 8, m which there is distortion of fibers in 
the perineum due to scar (c) of fibers which 
encircle the anus antenorly plus a greater 
number of anteroposterior fibers, as m 
Specimen 9 (f) of fibers which neither en 

circle the anus anteriorly or posteriorly but 
cross anteriorly or posteriori) to produce the 
condition shown m Specimen 7, jicrmeal scar 
The dose inter relationship between the super 
fiaal and deep fibers of the external anal 
sphincter are shown m Speamen jo 
3 The internal sphincter am muscle v aned 
m thickness from o 5 millimeter to 3 milu 
meters, and m width from 3 millimeters to 2 
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Fig r Speamen r Nulliparous female aged 19 years 
Death from pulmonary tuberculosis Left figure lhc\ery 
superficial fibers of the sphincter am extemus, only about 
two or three in number, pass from the anococc>ge^ raphe 
around the anus to the musculus sphincter vaginae of the 
opposite side Right figure the deeper fibers of the sphinc 
ter am extemus constitute the mam group and consist of 
fibers encircling the anus posteriorly from and to the mus 
cuius transversus perinei superficiahs and the musculus 
sphincter vagime Some fibers cross anterior to the anus 
A few fibers of the deep layer encircle the anus anteriorly 
and are associated with the longitudinal bowel fiber* pos 
tenorly The anococcygeal raphe is poorly developed 
consisting only of a fibrous band and a few superficial 
muscle fibers A few muscle fibers extend from its deep 
surface to levator am of each side A posterior commum 
eating space between the ischiorectal fosss is present The 
sphincter am interims is a millimeters thick and 3 millj 
meters wide The musculus transv ersus pertnei superficiahs 
IS well developed and consists of fibers extending directly 
across the midline plus fibers received from the musculus 
sphincter am extemus The musculus sphincter vaginae 
also had independent fibers in addition to those received 
from the external anal sphincter Terminations of longi 
tudmal bowel fibers are numerous at the antenor and 
posterior commissures but form only a thin layer laterally 

centimeters The muscle is formed by a 
heaping up of the terminal circular hbers of 
the bowel It can usually be palpated as a 
distinct band, although in Specimen 4 the 
fibers did not form a complete circle Of the 
specimens examined, the muscle seemed more 
prominent m the females than in the males 
4 The longitudinal muscle fibers of the 
bowel terminate as fibro elastic extensions 
which traverse external and internal sphincter 
am muscles as described by Robin and Cadiat 
and Holl, and not as smooth muscle fibers as 
described by Roux, Cunningham, Piersol, 
Gant, Waldeyer, and others The fibro-elastic 
terminations which traverse the internal 
sphincter muscle to join the terminations of 
the musculans mucosx insert partly into the 
uncornified stratified squamous epithelium 
between the mucous membrane area and the 
cornified skin region Part of these fibers pass 
around the superficial surface of the internal 



Fig 2 Specimen 2 Female aged 67 years Death from 
carcinoma of the pancreas Left figure superficial fibers 
of the sphincter am extemus Right figure deep fibers of 
the musculus sphmeter am extemus with a few fibers of 
the levator am muscle Anterior to the anus is a cicatrix 
probably the result of an intrapartum laceration The ano 
coccygeal raphe is well developed and a posterior com 
municating space between the ischiorectal foss® is present 
The musculus transv ersus perinei superficiahs is well de 
veloped and some of its fibers crossing the midline appear 
to have escaped injury The terminations of the longi 
tudmal bowel fibers attaching to the slun are very numerous 

sphincter am to intermingle with the fibro- 
elastic terminations of the longitudinal lajer 
which pass between the two anal sphincters 
on their way to the cornified skin at the mar- 
gin of the anus In this manner the internal 
sphmeter am is almost completely covered on 
Its superficial, medial, and lateral surfaces b> 
fibro clastic terminations, most numerous in 
the anterior and posterior commissures and 
least numerous m the posterolateral quad- 
rants (see Fjg 3, A) In fact sections through 
the posterolateral quadrants disclose a marked 
deficienc> of these fibers especially where the 
inferior hxmorrhoidal vessels pass to the sub- 
mucous la> er Anteriorly and posteriorly the 
fibro-elastic terminations pass to the centrum 
tendineum pennei and ligamentum ano- 
coccygeum respectively Smooth muscle 
fibers as such were observed passing into the 
lexator am muscle, the superficial transxerse 
penneal muscle, the external sphincter am, 
and the rectococcygeus muscle 

5 The rectococc> geus muscle was present 
in all specimens examined No attempt was 
made to determine the presence of striated 
muscle fibers m this muscle as maintained b> 
Roux 

6 The tail muscles as described by Lart- 
schneider, aside from the levator am muscle, 
were not studied These muscles are the 
coccygeus, the levator am, the sacrococcj- 
geus anterior, the sacrococcygeus postenor, 
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and the group of smooth muscle fibers l3ring 
upon the rectococcygeus muscle of Treitz 
corresponding to the “Afterschweifband” m 
tailed mammals 

7 The anococcygeal raphe nas studied with 
relation to the sphincter am CTternus muscle 
The fibrous extensions of this muscle were 
found to extend o\ er the dorsum to the sides 
of the cocc>x Between the dorsum of the 
coccyx and the ligamentous extensions of the 
external anal sphincter, the bursa desenbed 
b> Luschka was constantly found The 
termination of the middle sacral artery was 
found to pass dorsalward through a small 
hiatus distal to the tip of the coccyx No 
attachments of the sphincter am to the tip of 
the coccyx were found In Specimens i, 8, 9, 
and 12 the anococcygeal raphe was poorly 
de\eloped, and in Specimen S, it was almost 
insignificant 

B Fascia The ischiorectal fossa was found 
to be lined with the fasaa coxering the su 
perfiaal surfaces of obturator internus and 
lexator am muscles This fascia is con 
tmuous w-ith the fiscia coxering the gluteal 
muscles laterally , Colies's fascia or the super 
final fasaa of the superficial perineal space, 
and the fascia co\ering the deep surface of 
the urogenital triangle, deep to which is 
found the pubic extension of the ischiorectal 
fossa described by Waldey er On the medial 
surface of the ischiorectal fossa the fasaa may 
extend as far superficial as the outer margin 
of the external sphincter am The inferior 
hemorrhoidal vessels and nerves pass through 
the ischiorectal fossa accompanied by an 
exceedingly thin fascial sheath which extends 
from the point where they pierce the oblura 
tor fascia covering Alcock's canal to the 
points where they pierce the fascial covenng 
of the medial surface of the ischiorectal fossa 
Between the ischiorectal fossx posteriorly is a 
fat filled space by means of which the fossai 
can communicate by rupturing an almost 
insignificantly thin fasaal layer The same 
communicating possibilities existed antenorly 
m Specimens $ and 6 In Specimen 9 the 
posterior communication lay superfiaal to 
the anococcygeal raphe, whereas m all of the 
other specimens it was found deep to that 
structure 


C Arlenes In general, the distribution of 
the hxmorrhoidal arteries in the specimens 
conformed with the description of Cunning 
ham, namely “The infenor hsmorrhoidal 
artery is distributed chiefly on the posterior, 
and the middle hTmorrhoidal chiefly on the 
an tenor aspect of the low er part of the bowel ” 
This IS true for the anal canal excepting the 
anal sphincter region where the antenor two 
thirds of the sphincter muscles and anal out 
let were found to be supplied by the penneal 
artery, anastomosing above with the middle 
hxmorrhoidal artery, which in turn anasto 
mosed above with the superior hxmonhoidal 
artery, whereas, the postenor third of the 
sphincter muscles and anal outlet were found 
to be supplied by the inferior hamorrhoidal 
artery, anastomosing above with the superior 
hxmonhoidal artery The termination of the 
middle sacral artery , the important tail artery 
of tailed mammals, was found m the ano 
cocQgeal raphe, therefore, it plays no direct 
part in the blood supply of the sphincters and 
anal canal The perineal artery was found 
to leave the internal pudendal artery and 
pass medialward in the superfiaal penneal 
space, as described in Davns’ Applied Amt 
onn In this manner the penneal artery 
reached the sphincter muscles and anal region 
passing into a fascial fold pictured by Rauber, 
cs‘;cnliaily isolated from the ischiorectal fossa 
The detailed distribution of the infenor 
hxmorrhoidal artery and the penneal artery 
v^as found to be as follows (see Figure 15) 

I The artery of the perineum divided into 
two mam branches in the superficial penneal 
space (a) The antenor of these tw 0 branches 
passed medially at a very slight angle and 
divided into (i) four or five small branches 
to the longitudinal bowel coat, (2) one branch 
which passed through the longitudinal bowel 
coat to appear on the mucous surface super 
fiaal to the internal sphincter (b) The poste 
nor of these branches passed medially at a 
slightly greater postenor angle and divided 
into (i) a branch which passed posteriorly 
in the deepest layer of the external sphincter 
to anastomose with a branch from the inferior 
hxmorrhoidal artery, (2) several fine branches 
to the superficial lay ers of the external sphinc 
ter m its antenor two thirds, (3) a branch 
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Fig 

Fig 3 Specimen 3 Male aged 50 j ears Death from 
pen arteritis nodosa Left figure superficial fibers of the 
sphincter am eztemus Right figure deep fibers of the 
sphincter am etternus A very small number of fibers 
enarcle the anus anteriorly and extend posteriori) to the 
anococcygeal raphe Most of the fibers enarcle uie anus 
posteriorly and extend to the centrum tendmeum permei, 
to the levator am, the transversus perinei superficialis, or 
the bulbocavernosus of the opposite side, or uncrossed to 
the bulbocavernosus The anococcygeal raphe is trell 
developed and a posterior communicating space between 
the ischiorectal fosss is present The musculus transv ersus 

{ lennei superficialis is poorly developed Terminations of 
ongituduial bowel fibers cov er the superficial surface of the 


3 ^ 



sphincter am evlernus They are especiallj abundant at 
the anterior and posterior commissures 


^\ith three sub-branches which passed between 
the two superficial Ia>ers of the external 
sphincter (see Fig 15 A) to send one branch 
to the submucous region, one to anastomose 
with a deeper branch of this posterior division, 
and one to the most superficial layer of the 
external anal sphincter 

2 The inferior haemorrhoidal artery is 
divided into three mam branches (a) the 
deepest branch coursed beneath the obturator 
and levator am fascia and divided into five 
branches to musculus levator am, (b) the 
second branch extended directl> medially and 
divided into four branches (i) one extended 
anteriorly on the deepest la> er of the external 
anal sphincter to anastomose w ith a branch of 
the posterior division of the artery of the pen- 
neum, (2) one extended posteriorly on the same 
muscle layer, (3) one extended to the most 


superficial layer of the external sphincter, and 
(4) one passed between the two superficial 
layers of the external anal sphincter to pierce 
the longitudinal bowel coat and help supply 
the most superficial layer of the external anal 
sphincter, (c) the posterior and largest branch 
divided into (i) one twig to the deepest 
layer of the external sphincter, (2) one which 
passed between the superficial and deep fibers 
of the external sphincter and external to the 
longitudinal bowel coat to appear on the sub- 
mucous layer, superficial to the internal 
sphincter, (3) one branch to the superficial 
layer of the external Sphincter, (4) two 
branches to the most superficial layer of the 
external sphincter, and (5) one branch which 
passed superficial to both external and inter- 
nal sphincter muscles to appear in the sub- 
mucous lay er Branches 2 and 5 w ere located 
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Fig 4 Specimen 4 Male aged iq >ears Death from 
pancarditis Left figure superlicial fibers of the sphincter 
am ectemus Some ari<e from the slun anterior to the anus 
and insert into the skin posterior to the anus The greatest 
number of them however pass from the centrum tendi 
neum pennei to the ligamenlum anococcygeum Right 
figure the deeper fibers of the sphincter am externus anse 
from the musculus trans^ersus pennei superfkialis the 
musculus butbocasernosus and the centrum lendineum 
pennei. They pass around the anus postenorly to insert 
in the centrum tendineum pennei, the musculus trans 
versus pennei superficialis and the musculus bulbocavern 
osus of the same or opposite side A mass of fibrous tissue 
attaches this la>er to the coccyx The anococcygeal raphe 
IS well developed and a postenor communicating space 
connects the ischiorectal fossx The musculus transversus 
pennei superficubs is fairly well dev eloped The sphincter 
ant intemus does not form a closed circle but overbps 
Terminations of longitudinal bowel fibers pass antenorly 
into the musculus transversus pennei superiicialis 

at approximatelj 5 o'clock on the postenor 
anal commissure On the right side (left side 
of Figure 15) essentially the same arterial 
distribution pre\ ailed except that another 
twig from the posterior diMSion passed be 
tween the superficial layers of the external 
sphincter to the submucosa between the two 
branches 2 and 5 latterly described Branch 
2 on the right side was separated from the 
corresponding branch on the left side by the 
firm fibro elastic band at the posterior 
commissure 

Branches b and c passed through the fat of 
the ischiorectal fossa as pre> lously desenbed 
under “B Fascia” In this fossa many twigs, 
too numerous to designate with constanc>, 
branched off to suppl> the fat and ovcrl>jng 
skm Rarely, cutaneous twigs from the 
artery of the perineum were noted 

D Veins In general the \eins follow the 
same courses as the arteries In the submu 
cous la> er of the anus, howe\ er, in the region 
of the columns of Morgagni the infenor 
hemorrhoidal \eins form ampullary enlarge- 
ments by their anastomoses with the superior 
and middle hemorrhoidal veins These 
anastomoses form the submucous or internal 



JS 

Iig $ Specimen 5 Male aged 66 Death due to 
pneumonia Left figure the superlicial fibers of the sphinc 
ter am externus arise from the centrum tendineum pennei 
and insert into the anococcygeal raphe Right figure the 
deeper fibers of the sphincter am externus encircle the anus 
antenorly to pass into the anococcygeal raphe A very few 
fibers pass into the centrum tendineum pennei and some 
cross into the musculus trinsv ersus pennei superficialis of 
the c^iposite tide The anococcygeal raphe is well devel 
oped and the ischiorectal fossx are connected both anten 
orly and postenorly by communicaUng spaces The 
musculus transversus nennei superficialis fibers cross 
directly Centerfi^re ubersof the levator am, lyisgdeep 
to tb^ of the spniDCter am extemus, eocircle the anus 
posteriorly in particular abundance 

hxmorrhoidal plexus The veins are more 
numerous m the submucous layer than the 
corresponding arteries 

E Nenes The infenor hamorrhoidal 
nerves accompany the arteries through the 
ischiorectal fossa in the fine fasaal sheaths 
already desenbed Similarl> the penneal 
nerve accompanies the artery in the super 
ficial penneal space Thus m realit), the 
external sphincter receives innervation m 
each of its four quadrants The nerves enter 
the external sphincter at approximately a 
right angle to the direction of its fibers The 
nerve fibers then spread out ov er the muscle 
fibers forming a plexus with numerous anas 
tomoses called “intermuscular plexuses” b> 
Stoehr Unlike the ordinary nerv es to skeletal 
muscle as described by Bardeleben (cited by 
Poirier and Charpy), the nerve fibers parallel 
the muscle fibers for but v ery short distances 
Distances greater than two low power micro 
soipic fields were only rarely found Conform 
mg with the findings of Boeke, for ordinary 
stnated muscle, both motor and sympathetic 
end plates were found in the external sphincter 
am A definite plexus corresponding to the 
myenteric plexus of Auerbach was not iden 
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Fig 6 Specimen 6 Male aged 45 years Death due to 
carcinoma of the lung with metastases to the cranium and 
liver Left figure the superficial fibers of the sphincter am 
cTtemus are of two varieties The central small group 
encircles the anus posteriorly and conv erges anteriorly just 
as does the outer group which arises from the anococcygeal 
raphe Right figure the deep layer of the sphincter am 
cttemus also consists of two types of fibers The largest 
group passes from and to the anococcygeal raphe around 
the anus anteriorly A few fibers pass to the centrum 
tendmeum peiinei and to the musculus transversus perinei 
superficialts Central figure the fibers of the levator am 
surrounding the anus posteriorly are particularly well 
marked They tend to conv erge anterior to the anus where 
some of the fibers are attached to the centrum tendmeum 
pennei Ihe anococcygeal raphe is well developed and the 

tified although several small knobs and snarls 
of fibers exclusive of the nerve endings were of 
suggestive character The uncertainty of the 
whole subject of striated muscle innervation 
makes a definite statement impossible at this 
time The subject is thoroughly reviewed by 
Stoehr and Mueller Nerve fibers were noted 
entering the levator am muscle from the peri- 
neal branch of the internal pudendal nerve 
contrary to Braus’ observations and m accord 
with the observations of Quain and others 

F Lymphatics No special study of the 
lymphatics was made However, in a few of 
the cases examined, death was due to tuber- 
culosis and chains of enlarged glands in the 
pelvis were noted to conform with the classical 
descriptions of Gerota, and Poiner and Cuneo, 
quoted b> Lynch and Felsen, Gant, and 
Davis 

DEDUCTIONS 

Why IS the internal opening of the majority 
of anal fistula; constantly within the ano- 
cutaneous junction at points corresponding to 
5 and 7 on the clock, considering the postenor 
median line as 6 o’clock? 



Fig 6 A 

ischiorectal fosse are connected by posterior and anterior 
commumcatmg spaces The musculus transversus pennci 
superficialis is very poorly developed 

Excluding the epithehaed fistula due to 
congenital anomalies resulting from the inden- 
tation of the proctodeum (Bartholdy), pulsion 
diverticula arising through propulsion of a 
crypt of Morgagni by a foreign body (Meisel) 
associated with ulceration and tra\ersing both 
sphincter muscles (Chiao), or from cystic 
degeneration of a Sinus Hermann! (Tavel) or 
a cyst of Physick, although the c>sts of 
Physick have been described as diverticula 
resulting from the rupture of a submucous 
hxmorrhage into the bowel, and excluding 
also fistula due to stricture of the rectum 
(Salmon), fissure (Mummery), osteomyelitis 
of the coccyx, carcinoma, s> philis, gonorrheea, 
typhoid, bacillary or ammbic dysentery, for- 
eign bodies, injection of hiemorrhoids or other 
operative or non-operative rectal injuries, the 
common or remaining t> pe of fistula tn ano has 
been conceived by Hippocrates, Arderne, 
Bryant, Cruveilhier, Aschoff, Davis, Esmarch, 
Gant, Hirschman, Kaufman, Alummery, 
Quenu and Hartman, Rotter, and others as 
following periproctitis or abscess In spite of 
the settlement of the controversy regarding 
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7 Specimen 7 female aped jS >eirs Dealhfrom 
meningitis following a mastoid operation Left figure the 
superficial fibers of the 'phincter am externus arise from 
the anococcygeal raphe and either encircle the anus 
antenorly or extend anteriorly into the musnilus sphincter 
\agmx of the same or opposite side The area between the 
vagina and anus is occupied largely by scar tissue Right 
figure the deeper fibers arise from the deep surface of the 
anococcygeal raphe and extend either around to the mus 
cuius transversus pennei superficialis on the same or 
opposite side or to the musculus sphincter saginaton the 
same side These fibers cross posteriorly on the deep sur 
face of the anococcygeal raphe I ibcrs also pass from the 
anococcygeal raphe to the levator am on the same side 
Fibers of the musculus levator am not shown in the 
iLetch encircle the anus Posteriorly The anococcygeal 
raphe ts well dev eloped and the i«chiorectal /osst are con 
nected posteriorly by a communicating space The iphinc 
tet am interaus » j tmllimettts ihicC and umisually well 
pronounced The musculus transv ersus perinei superficiabs 
is fairly well developed and possesses a few fibers which 
cross the midline directly but most of its fibers are inter 
rupted in the region of the centrum tendineum perinei by 
scar tissue Many terminations of the longitudinal bowel 
coat pass into the musculus transv ersus pennei superficialis 
antenorly Terminations of longitudinal bowel fibers are 
prominent around the whole circumference of the anal 
outlet except m th^ posterolateral quadrants 

the part plaj ed b) tuberculosis in the etioIog> 
of anal fistula, stimulateil b> Melchior and 
concluded b> Gabriel, one is surprised to note 
that Sigmund m the new "Henke and 
Lubarsch*' considers the work of Melchior as 
conclusive, although Frey m 1913 showed 
that Melchior s conclusions of 1910 were basetl 
on the findings of tuberculosis in $ out of 10 
suspected cases Gabriel s figure of 20 per 
cent based on the careful examination hislo 
logically and bj animal inoculation of 75 sue 
cessive cases, is a bit higher than gcncralN 
conceded clinicallj b> proctologists, but is. 
probably more accurate 

Given, then a pen anal abscess the patho 
genesis of which will be considered later, why 
IS the internal opening constantly located as 
previousI> described ’ A short study of 
Figure 1 5 discloses that the points of entrance 
into the submucosal space of vessels from the 


isdiiorectal foss-e and anal region corresponds 
with s and 7 on the clock The pus has onlj 
to follow the thm vascular sheaths and a 
single internal opening on each side and 
numerous external openings will hkely result 
It would seem unusual for pus to enter the 
externil pcnneal space from the ischiorectal 
region, and consequently its entrance into the 
anal canal m its anterior two thirds is pre 
\cnterl Fxccptionally, however, superficial 
communintions do exist between the branches 
of inferior hTmorrhoidahs artery and the 
artery of the perineum and then the unusual 
anterior openings are explained The previ 
ously described phenomena observed by 
Edwards and Tuttle with regard to the open 
mgs of fislul'C arc also explained by these 
anatomical conditions Ihc horseshoe fistula 
ami the rarity of anterior communications is 
also clarified by a comparison of the frequenev 
of the anterior and posterior spaces connecting 
the ischiorectal fo«sa 
How does the pen anal abscess arise’ 

It is not difficult to conceive of the method 
of origin of an abscess m one of the pen anal 
sebaceous glands or glands of Gay , but an 
abscess in order to bear an etiological relation 
to fistul® will most likely be of enterogenous 
origin How the infecting orginisms get into 
the pen anal tissues, has been a subject of 
much dispute Bryant, m r86r, disagreed 
with the popular conception that an abscess is 
always preceded by an ulcer If this were 
true, every case of abscess would be associated 
with a fistula However, of 236 cases of 
abscess fistula, or both, 43 cases began and 
ended as ubscess without developing a fistula 
Foreign bodies have been a popular etiological 
factor m abscess formation Esmarch ascribed 
the etiology of some cases to suppuration of a 
haemorrhoid In addition to the predi posing 
causes of rowing and riding (Hippocrates), 
local trauma and exposure to cold, Qu^nu and 
Hartman believed that lymphangitis of rectal 
ongin was the most important factor in the 
development of abscess in spite of the absence 
of inguinal adenopathy The adenopathy is 
prevented by thrombo«is m the lymphatics 
preventing further progress of the infection 
If the presence of ly mph glands m the ischio 
rectal fossa as shown in an illustration by 
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Fig 8 Specimen 8 Female aged 72 j ears Death from 
bronchopneumonia Left figure superficial fibers of the 
sphincter am externus Two libers arising from the centrum 
tendmeum pennet ettend posteriorly toviard the ano 
coccygeal raphe The remaining fibers of this, la)er arise 
abruptly on the right side in the anterior quadrant and 
either pass directly forward to the centrum tendmeum 
perinei or encircle the anus postenorly to insert into the 
centrum tendmeum pennei and the rausculus transversus 
permei superficialis of the left side This Ia>er 1$ attached 
to the detest layer on the nght side by a short fibrous 
band Right figure the middle layer of fibers of the 
sphincter am eTternus, i centimeter aide and 2 rmlli 
meters thick, encircles the anus posteriorly and inserts 
uncrossed into themusculus transversus permei superficialis 
and an area of scar tissue anterior to the anus Some fibers 
from the left side pass across the scarred area to be attached 
by fibrous tissue to the fibers of the right side They are 
not continuous Center figure the deepest fibers of the 
sphincter am ettemus arise on the right side from the area 
of scar tissue anterior to the anus and from the area postero 
lateral to the vagma They encircle the anus postenorly 
and insert mto the deep surface of the left musculus trans 
versus permei superficialis and the left posterolateral 
vagina area Some fibers return to the right posterolateral 
vagina area and, passing deep to the fibers above desenbed, 
proceed postenorly toward the coccyx on the nght side 
fibers from the middle layer lying superficial to the deep 
fibers above desenbed, pass from the left side to the nght 
posterolateral vagina area The sphincter am externus in 



Fig 8 A 


this specimen has only an insignificant attachment to the 
coccyx and the ischiorectal fosss communicate through a 
large postenor space The sphincter am mternus is i nuUi 
meter thick and 3 millimeters wide It lies deep in the anal 
pit and IS not a pronounced ring The musculus trans 
versus pennei superficialis is fairly well represented 

(Rifcht and left as employed in the text of the foregoing 
description refer to the sketch The directions are reversed 
in the actusl specimen ) 

Fig 8 A Specimen 8 Showing the layers of muscle 
fibers encircling the anus posteriorly, the wide space 
between the coccyx and external sphincter through which 
the ischiorectal fossx communicate, and the area of scar 
tissue between the anus and vagina 


Miles, could be substantiated, the Ijmphatic 
path in cases of ischiorectal abscess would be 
ob\ious Unfortunately, anatomical works 
and the results of this study fail to substan- 
tiate the finding However, organisms, once 
having gamed the submucosal space, whether 
through ulceration, injury, ftecal stagnation, 
or pure penetration, should find no difficult> 
m reaching the poorly nourished fatty areas m 
the anal triangle by merely following the 
perivascular spaces Once having found a 
locus mmoris resistentije, they can form an 
abscess which may or may not be associated 
with a fistula 


What anatomical information can one 
obtain by anal palpation^ 

With the index finger in the anus and the 
thumb outside of the anus, one can feel the 
infernal sphincter as a distinct band in most 
cases There 15 little doubt that many 
erroneous conceptions of the anatomy of the 
external sphincter are due to confusion be- 
tween the two In many cases the so called 
Pecten band incised for the cure of fissure is 
none other than the internal sphincter 
The fat filled ischiorectal fossa interposes an 
additional barrier to palpation laterally, and, 
postenorly, the palpating fingers grasp not 
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Fig 9 specimen 9 Female aged 8 years Death from 
miliary tuberculosis and tuberculous meningitis Left 
figure the superhcial fibers of the spincter am estemus 
encircle the anus posteriorly on their «ay to and from the 
centrum tendmeum permei and the areas posterolateral to 
the \agma The latter fibers may cross anterior to the 
anus Right figure the deep fibers of the sphincter am 
ectemus spread out o\er the fibers of the levator am 
muscles and continue to the lateral aspects of the ro<.c>i 
by fibrous extensions (anococc>gcal raphe) A small 
number of fibers encircle the anus anteriorly and extend 
posteriorly into this anococc>geaI raphe About three 
times as many fibers arise from the anococcynai raphe and 
extend antenorly to insert into the posterolateral sagina 
area of the same or opposite side The lexator am fibers 
surround the anus posteriorly and continue anteriorly as 
shown by the broken line P—P The fibers converge a bit 
toward the centrum tendmeum pennei but there is no 
striated muscle notable between the rectum and vagina 
TTie anococcygeal raphe is poorly developed and supenm 
poses the levator ani muscles such that the usual type of 
posterior communication does not exist between theischio 
rectal fosss However since the fibers of the superficial 
layer of the external sphincter are the most numerous and 
extend quite some distance below the level of the coccync 
the communication is superficial to the anococcygeal raphe 
lie sphincter am internus is i millimeter thick and 4 nulli 
meters broad The muscle extends to the level of the ano- 
cutaneous junction The muscle area posterolateral to the 
vagina is not separable into components Terminations of 
longitudinal bowel fibers pass into the levator am and a 
layer i millimeter thick separates the anal sphincters 
anterolateral!/ Lven more notable are these fibers at the 
anterior and posterior commissures where they pass into 
the centrum tendmeum permei and the anococcygeal raphe 
respectively The posterolateral quadrants <» the anal 
outlet are practically devoid of longitudinal fibers 

only the anococcygeal raphe and the under 
I> mg fat filled posterior communicating space, 
but also the combined lev ator am and recto 
cocc>geus mu'scles as they arise from the 
coccyx The external anal sphincter does not 
arise from the tip of the coccyx but from the 
sides, or, its attachment to the coccyx may be 
almost negligible, as previously described (see 
Tig 13) The accurate determination of the 
anatomv of the external anal sphincter dmi 
cally by palpation is, therefore, a doubtful 
matter A survey of the sketches i to 13, 
inclusive, discloses that the external anal 
sphincter possesses no fixed anatomy , that its 


A JS 

tig 10 Specimen 10 Nulliparaous female aged a? 
years Dcalh due to brotichieclavis and pneumonia Left 
figure the superficial laver of the sphincter ani extenius 
arises m theanococcygeal raphe and passes forward to the 
musculus sphincter vagin* and musculus transversus 
permei superficialis of the same side or to the centrum 
tendmeum pennei Fibers also arise at the centrum 
tendmeum permei and after encircling the anus pos- 
lenofly, pass forward deep to the whole sphincter aru 
extemus to continue with the fibers of the levator am 
Right figure the deep layer of the sphincter am extemus 
consists of fibers which are the mirror image of the last 
described superficial fibers Both the superficial and deep 
sets of these fibers receive Ion>.itudinal bowel fibers as they 
encircle the anus posteriorly In addition fibers of the deep 
layer encircle the anus posfenorly m considerable numbers 
on their wav to and from the musculus transversus pertnei 
superficialis and musculus sphincter vaginas The ano* 
coccygeal raphe is well de\e}oped and the ischiorecUJ 
foss.-e communicate by a posterior space deep to it The 
sphincter am intemus is i nullimeier thick and 1 ceati 
meters wide The mu>culus transversus pennei superficialis 
IS well developed and josvesses fibers which pass directly 
across the midline Terminations of longitudinal bowel 
fibers are numerous anteriorly and posteriorly at the ansi 
outlet 

layers do not encircle the nnus is closed rings 
nor do they consist purely of anteropostenorly 
extending lay ers 1 he muscle usutlly consists 
of a varictv of fibers which either encircle the 
anus anteriorly or posteriorly, or extend 
anlcropostcriorly The centnl tendon of the 
perineum serves as a fixed point, protecting 
the function of the anal sphincter by isolating 
It from perineal tears of childbirth and mci 
sions through the perineum for prostatic and 
semmalvcsicleoperations Von Frank! Hoch 
wart and Froehheh determined that the 
external anal sphincter plays only a one third 
to one half part m the entire closing tonus of 
the anus Matti estimated the importance of 
the external sphincter as 60 to 65 per cent, 
since, when its influence is removed, the in 
ternal sphincter acts peristalticilly and mair 
tains only a transitory resistance to a dilating 
force By palpation of the internal sphincter, 
one may deduce facts regarding the external 
sphincter which may not be directly palpable 
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Iig II Specimen II Male aged jo >ears Death due 
to pulmonary tuberculosis Left figure superficial la>er of 
the sphincter am cTtemus Lateral fibers comparatively 
few in number arise from the skin underlying centrum 
tendineum pennei, and musculus bulbouveraosus and 
extend posteriort> into the anococcygeal raphe The 
greater number of superficial fibers surround the anus 
anteriorly and pass posteriorly into the anococcygeal raphe 
Right figure the deep fibers of the <phincter am extemus 
encircle the anus posteriorly and pass into the musculus 
levator am, the musculus transversus pennei superficiaiis 
of the same or opposite side the musculus bulbocavemosus 
of the same or opposite side, or the centrum tendineum 
ncrtnei The definition between superficial and deep 
lajcrs 1$ very difficult, inan> fibers pass from one layer to 
the other The anococcygeal raphe is only fairly veil 
developed, but the posterior space connecting the ischio- 
rectal losss IS well pronounced The sphincter am interaus 
IS o 5 xmllimeter thick and firmly bound to the sphincter 
am extemus through longitudinal bowel fibers Temuoa 
tions of longitudinal bowel fibers are especially numerous 
at the anterior and posterior comoussures 


Vi»». 
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Fig 12 Specjmeni2 Fem3leaged42years Deathdue 
to pulmonary gangrene following a cholecystectomy Left 
figure the superficial layer of the sphincter am etternus 
consists of only a few fibers extending from the skin and 
underlying centrum tendineum pennei around the anus to 
the skin and underlying anococcy gea) raphe Right figure 
the fibers of the deep laver of the spluncter am txternus 
encircle the anus posteriorly and pass to the lev ator am of 
the opposite side, the musculus transversus pennei super 
details of the same or opposite -ide, or the tnu&culus sphinc 
ter vaginae of the same or opposite side The anococcygeal 
raphe is poorly developed It contains only a few muscle 
fibers The ischiorectal fossa? ate connected by a posterior 
commumcattng space The sphincter am internus is o 7 
millimeter thick and i centimeter wide The musculus 
transversus pennei superficiabs is fairly well developed 
It possesses fibers which pass directly across the nudhne as 
well as some which are lost id the scar tissue anterior to the 
anus 


Does the anatomj of the sphincter muscles 
account for the powibilities of incontinence 
followng dilatation or cutting of the sphinc- 
ters? 

In dilatation of the sphincter, introduced by 
Recaraier (Esmarch, 20), excessive vigor, 
rapidity, and light anesthesia are undoubt ^!y 
contributing factors to injury Textbooks 
caution the operator not to dilate antero- 
postenorly, but from side to side Experience 
has no doubt sponsored this precaution and 
one may readily conceive the effect of an 
injury to the central tendon of the penneum 
from behind, knowing the effect of an anterior 
tear Further, one may conceive how even 
side to side dilatation in Specimens 2 , 8, and 
12 might affect continence, especially if the 
internal sphincter be injured during the pro- 
cedure, as IS likely m cases in which the 
internal sphincter fails to form a complete 
circle (Specimen 4) Partial and permanent 
sphincter injury following dilatation has been 
observed by Melchior, Clairmont, and others 

That incision of the external sphincter is 
liable to be followed by interference with con- 


tinence, IS a fact quite generally conceded In 
spite of the enthusiasm of Gant for the pro- 
c^ure, he admits that i per cent of 1,000 
private cases and less than 5 per cent of 1,000 
dime cases of fistula developed postoperative 
fa?cal incontinence Esmarch felt ^at the 
poor results following cutting of the sphincter 
were not due to injury of the muscle itself but 
to cutting of motor nerv es through oblique or 
numerous incisions, since the motor nerves 
enter the musde m several places To sub- 
stantiate this conception, he referred to cases 
m which continence returned a year after the 
operation when the nerve had had time to 
regenerate The anatomical basis for this 
theory is correct, smee this study has shown 
that unlike the ordinary nerves to sleletal 
musde the nerve fibers parallel the muscle 
fibers but very short distances Howev’er, the 
condusions are erroneous, since physiological 
work previously described demonstrated the 
existence of a tonus center within the musde, 
since It contracts as a whole when stimulated, 
and docs not degenerate when its nerves are 
cut The loss of a part of its motor nerve 
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Fig p Specimen g Temilc aged 8 years Death fiom 
miliary tuberculosis and tuberculous meningitis Left 
figure the superficial fibers of the spincter am etiemus 
encircle the anus posteriorly on their way to and from the 
centrum tendmeum pennei and the areas posterolateral to 
the sagina The latter fibers may cross anterior to the 
anus Right figure the deep fibers of the sphincter am 
extemus spread out over the fibers of the letalor am 
muscles and continue to the lateral aspects of the cocoa 
by fibrous extensions (anococcygeal raphe) A small 
number of fibers encircle the anus anteriorly and extend 
postenorly into this anococcygeal raphe About three 
times as many fibers arise from the anococcyjKat raphe and 
extend anteriorly to insert into the posterolateral vagina 
area of the same or opposite side The levator am fibers 
Surround the anus postenorly and continue anteriorly as 
shown by the broken line r — P The Cben convergea bit 
toward the centrum tendmeum perinei but (here is no 
stnated muscle notable between the rectum and vagina 
The anococcygeal raphe is poorly developed and supenm 
poses the levator am muscles such (hat the usual type of 
posterior communuation does not exist betnecn the ischio- 
rectal (ossD However since the fibers of the superficial 
layer of the external sphincter are the most numerous and 
extend quite some distance below the level of the coccyx 
the communication is superficial to the anococcygeal raphe 
The sphincter am mtemua is i millimeter thick and 4 nulli 
meten broad The muscle extends to the level of (he ano- 
cuuneous junction The muscle area posterolateral to the 
vagina is not separable into components Terminations of 
longitudinal bowel fibers pass into the levator am and a 
layer i miilirneter thick separates (he anal sphincters 
antcrolaterally Lven more notable are these fibers at the 
antenor and posterior commissures where they pass into 
the centrum tendintum pCnnei and the anococcygeal raphe 
respectively The posterolateral quadrants of (he anal 
outlet are practically devoid of longitudinal fibers 

only the anococcygeal raphe and the under 
lying fat filled posterior communicating space, 
but also the combined levator am, and recto 
coccjgeus muscles is they arise from the 
coccyx The external anal sphincter docs not 
arise from the tip of the coccyx but from the 
sides, or, its attachment to the coccyx may be 
almost negligible, as previously described (sec 
Fig 13) The accurate determination of the 
anatomy of the external anal sphincter dim 
cally by palpation is, therefore, a doubtful 
matter A survey of the sketches i to 13, 
inclusive, discloses that the external anal 
sphincter possesses no fixed anatomy, that its 



Fig 10 Specimen 10 NuUiparaous female aged 
yean Death due to bronchiectasis and pneumonia Left 
l|gure the supcr/icwl layer o! the sphincter am extentus 
anses 10 the anococcygeal raphe and passes forward to the 
musculus sphincter vagin* and musculus transversus 
pennei superliiialis of the same side or to the centrum 
tendmeum pennei Fibers also anse at the centrum 
(endmeuen pennei and after encircling the anus pos- 
tenorly pass fornard deep to the nhole sphincter am 
extemus <0 continue with the fibers of the levator am 
Right figure the deep byer of the sphincter am extemus 
consists of fibers which are the mirror image of the last 
desenbed superficial fibers llotb the superficial and derp 
sets of these fibers receive longitudinal bowel fibers as they 
enorcle the anus postenorly In addition fibers of the deep 
layer encircle the anus posteriorly in considerable numbers 
on (heir way to and from the musculus transversus penaei 
superficiaiis and musculus sphincter vaginx The aao- 
congeal raphe is well developed and the iKbiorectal 
fossx communicate by a posterior space deep to it The 
sphincter am internus is t millimeter thick and s ceati 
meters wide The musculus transv ersus pennei superficial^ 
IS well developed and possesses fibers which pass directly 
across the midline Terminations of longitudinal bowel 
fibers ate numerous anteriorly and postenorly at the anal 
outlet 

hycre do not encircle the anus as closed nngs, 
nor do thev consist purely of anteropostenorly 
extending lay ers 1 he muscle usually consists 
of a variety of fibers vhich either encircle the 
anus anteriorly or posteriorly, or extend 
antcropostenorly’ The central tendon of the 
perineum senes as a fixed point, protecting 
the function of the anal sphincter by isolating 
it from perineal tears of childbirth and inci 
sions through the perineum for prostatic and 
seminal v esiclc operations Von I rankl Hoch 
wart and Froehlich determined that the 
external anal sphincter plays only a one third 
to one half part m the entire closing tonus of 
the anus Matti estimated the importance of 
the external sphincter as 60 to 6y per cent, 
since, when its influence is removed, the m 
tcrnal sphincter acts pcristaltically and mam 
tains onlv a transitory resistance to a dilating 
force By palpation of the internal sphincter, 
one may deduce facts regarding the external 
sphincter which may not be directly palpable 
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am muscle Treitz descnbed its eflfect as an 
increase in the anterior angulation of the 
bowel at the recto anal junction, thus con- 
stricting the bowel transversely 
Does the anatomy of the external sphincter 
account for the etiology of anal fissure as 
advocated by Mummery? 

Anal fissure, first accuratclj described by 
Boyer, in i8i8, has been described as a super 
ficial ulcer, occurring in the v^clnlt) of the 
posterior commissure in men m 90 per cent of 
the cases and in women in 60 per cent of the 
cases (Hirschman) Qutnu and Hartman dc 
scribe an inflamed nerv e filet ly mg deep to the 
ulcer in certain cases The etiological basis 
for simple or single ulcer has been ascribed by 
Gant to trauma initiated by constipation, 
evacuation of hardened fTces, tearing down 
of a crypt of Morgagni (Ball), careless digital 
or instrumental examination, passage of for- 
eign bodies swallow ed, birth injuries, div ulsion 
of the sphincter, pessaries, careless mtroduc 
tion of enema tubes and instruments prostatic 
massage, and pederasty Bihcr Drown in 
1864, attributed anal fissure to onanism 
in women demonstrated that imlation of the 
clitoris produced fairly strong contractions of 
the anal sphincter with the patient under 
chloroform anarsthesia Quenu and Hartman 
believed that haemorrhoids played an impor 
tant etiologic rfllc in fissure 
The posterior location of fissure described 
by DaCosta, Esmarch, Gant, Hirschman, 
Mummery, Rotter, and others has been 
attributed to “the fact that on account of the 
concavity of the sacrum the curvature of the 
rectal and anal canal is such that the greatest 
force during the expulsion of the stool is 
toward the posterior commissure, also it must 
be remembered, that some of the fibers of the 
sphincter am muscle parallel each other to the 
coccyx, and this is the direction of the anal 
line of cleavage” (Hirschman) Mummery ex 
plains the posterior location as follows “It 
has alw ays seemed to me that the explanation 
15 to be found in the structure of the external 
sphincter muscle itself This muscle is not, 
as has often been supposed, a circular muscle, 
but consists of a band of muscle fibers arising 
from the coccyx, which passes forward and 
splits to surround the anus, in front it is partly 


inserted into the perineal point and partly 
continuous with the opposite side The 
external sphincter muscle is, therefore, not 
really a circular muscle, but consists of two 
lateral halves In front these halves are almost 
continuous but postenorly for the most part 
placed parallel with each other From the 
arrangement of the fibers of the external 
sphincter, it wnll be seen that the mucous 
membrane and skm of the anal canal are best 
supported at the sides, and least supported at 
thepostenor commissure, but the next weak 
est place being the anterior commissure In 
women, owing to the presence of the vagina, 
the anterior commissure receives less support 
than is the case in men If, therefore, the 
anus IS stretched unduly, the point at which 
It gives way is the posterior commissure, and 
the next weakest place is the antenor com 
missurc, since only some of the fibers are 
circular here A further proof that this is the 
true explanation of the formation of a fissure 
IS afforded by the fact that when the mucous 
membrane of the anal canal gives way dunng 
the process of stretching the sphincter— an 
accident that may easily happen if the stretch 
mg be done too quickly —it always does so at 
the posterior commissure, showing that this is 
thcweakest|x»ntof themuscle If tbesphmc 
ter am is forcibly stretched m the cadaver, it 
will be found that tearing always occurs 
postenorly ” 

A review of the Figure^ i to 13, inclusive, 
will show that the argument of Mummery is 
based on a w rong premise, namely , the con 
stancy of the anatomy of the external anal 
sphincter The ancient and mediaival con 
ception of the fundamental pathologv as 
“anal cramp” or spasm of the internal spbinc 
ter, whether pnmary or secondary, his more 
than 1 gram of reason to it as demonstrated 
by the successful results obtained by mere 
masion of this muscle, though it be mistaken 
for the so called pecten of Stroud by some 
su^eons The relationship of the sex organs 
to sphincter spasm demonstrated by Brown 
probably plays a greater rfile than has been 
generally conceded, since the disease is most 
rommon during adult life, although found in 
children addicted to pederasty The firm 
fixation of the posterior commissure and to a 
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lesser extent the anterior by the fibro elastic 
terminations of the longitudinal boi^el coat 
plus the lateral free mobility of the mucous 
coat probably play a greater r6Ie m the 
etiology of anal fissure than does the contour 
of the external anal sphincter 

The late Dr L A Greensfelder, with whom 
I had the good fortune to be associated, felt 
quite convinced that he could trace a definite 
relationship betw een irritating breakfast foods, 
such as bran, and anal fissure 

SUMMARY 

The anatomy and phjsiology of the anal 
sphincters are reviev ed historically as a basis 
for this study to explain the pathogenesis of 
anal fistula, abscess, fissure, and postoperative 
incontinence The constant location of the 
internal opening of anal fistula at 5 or 7 
o’clock IS explicable by the arrangement of 
the vessels in the anal triangle, the infection 
following the perivascular spaces The anat- 
omy of the external sphincter alone does not 
explain the origin of fissure, but the great 
accumulation of fibro-elastic terminations of 
longitudinal bowel fibers fixing the anterior 
and posterior commissures is probably a fac- 
tor The anatomy of the external sphincter 
mayaccountfonncontinence following stretch- 
ing or incision of the sphincter, since, when 
its influence is removed, the efficiency of the 
internal sphincter becomes reduced because 
the mechanical stimulus necessary for the 
maintenance of resistance to a dilating force 
is lacking The external sphincter consists 
neither entirely of fibers enarcling the anus 
nor of fibers extending anteropostenorly, but 
is a mixture of the latter type with fibers 
encircling the anus either anteriorly or pos- 
teriorly, m varying proportions 
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USE OF HYPERTONIC SODIUM CHLORIDE SOLUTIONS TO 
STIMULATE PERISTALSIS 

THOMAS G ORR, M D , F A C S , PAUL K JOHNSTONE, M D , akd RUSSEL L HADLN, M D , 
Kansas Crrv, Kansas 

University of k&nsas School of MediciDC FansuCity Tfnnsss 


TN 1924, Hughson and Scarfi noted the 
I effect of intravenous sodium chlonde on 
A peristalsis They used cats as experimental 
animals '\s soon as a 30 per cent solution of 
sodium was injected mtraxenously, the intes- 
tine showed marked peristaltic activity This 
activity persisted in some instances as long 
as 55 minutes They noted the same effect 
with much less intensity when physiologic 
salt solution was used These authors state 
that the use of hypertonic sodium chloride 
solutions injected intravenously furnish a 
distinctly reliable agent for promoting peas- 
talsis in intestinal loops, which for some 
reason have lost their pow er of motor activity 
In a study of the effect of several salts upon 
intestinal movements, Dreyer and Tsung 
noted that hypertonic solutions of sodium 
chlonde caused an increase in intestinal move 
ments No effect was produced by the use 


of isotonic sodium chlonde Carlson and 
Wangensteen show tracings of increased 
activity of the small bowel after injecting in- 
travenously 15 cubic centimeters of 20 per 
cent solution of sodium chlonde, but do not 
discuss the observation Ross has shown 
both experimentally and clinically that hyper- 
tonic sodium chlonde solution will produce 
active penstalsis He recommends its clinical 
use 

In a recent senes of experiments on dogs, 
we have compared the activity of the small 
intestine after giving intravenously physio 
logic sodium chloride solution, hypertonic 
sodium chlonde solution, hypertonic glucose 
solution, and 4 per cent sodium bicarbonate 
solution Our experiments were all conducted 
on the upper jejunum A Thiry-Vella loop 
was made about 18 inches long beginning 
about 6 inches below the ligament of Treitz 



B 





c 


Tig I Variations in the normal traoog of the jeiunum A, B, and C cover a period of one 
and one-balf hours 
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Fj;? 3 Tnctfli^of Kjuiiumbcfareandafter inlravcnoustilmimttntion af 85 per cent sodium 
cWoriile solution No change is noted nthcr m tone fhythm or peristalsis 






avkOM 

1 ig 5 Tracing ol jejunum before and after intravenous injection ot a to per cent 
sodium chloride solution i gram per kilogram of body weight A Normal tracing 
B Injection of salt solution, swwihr increase tn tone and penstalsis C Forty 
minutes alter injection of hypertonic salt solution 


I f Ffl'fP »P WTlPf^* TlWfffiffi 


After complete healing had resulted following 
operation, tracingb were begun All tracings 
were made on kymograph records, a rubber 
bulb filled with air being uicd m the gut In 
most cases the sir pressure within the bulb and 
tube was kept quite uniform bv measuring 
with a mercuiy column and marking on the 
k> mograph drum before tracings w ere begun 
Dogs were fasted for 36 hours before the 


experiments so that the upper intestinal tract 
would be relatively empty 

EXPERIMENTAL RESULTS 
After the intravenous administration of 
phjsiologic sodium chloride solution no 
change m the gut contractions was noted 

(Fig 2) If hypertonic sodium chloride solu 

tion m 5 to lo per cent strength was giien, 
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Fig 4 Tracing of jejunum before and after intravenous administration of 5 per cent sodium 
chloride solution, gnm per kilogram of body weight Slight increase in tone and penstahis 
IS noted 










B 







Fig s Tracing of jejunum before and after intravenous injection of 10 per cent glucose solution, i 
gram per kilogram of body weight No change is noted after glucose iniection C, Atropine, gram 
1/50, intravenously injected causes almost immediate suspension of intestinal movement 


there always resulted an increase in the 
activity o{ the gut by raising the tone and 
starting active peristalsis (Figs ^ and 4) 
Hypertonic glucose solution had no apprt- 
ciabk effect upon the gut movements (Fig 5) 
A 4 per cent solution of sodium bicarbonate 
caused an almost immediate onset of active 
peristaltic waves that continued active for 30 
to 45 minutes (Fig 6) Administration of an 
ether anaesthetic during a jejunal tracing im- 


mediately stopped the rhythmic contractions 
During anscsthesia h>pertonic sodium chlor- 
ide solutions did not stimulate peristalsis 
After the ether was removed the contractions 
were resumed Atropine likewise immediately 
stopped contractions 

SUIIMARV AND CONCLUSIONS 
Our experiments confirm the observations 
of others that h>pertonic sodium chloride 
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I IS 6 Tracing of jejunum beforeandnfter intravenous Adminutmtion of a 4 per cent sodium 
bicarijonate solution, i gram per kilogram of body weight An immcdiale development 0/ 
matVed penstaUis u noted after injection of the solution This marked change lasted from 35 
to 4s minutes following injection 


solutions stimulate pcnstalsis We did not 
^d, as did Hughson and Scarff, that ph>5io 
logic sodium chlonde solution caused a change 
in the actiMt) of the intestine The intro- 
duction of hypertonic sodium chloride solu 
tion into the bond caused \iolcnt peristalsis 
in one of our animals with \omiting and 
defalcation Some of our animals had boivcl 
moternents soon after the injection of h>pcr 
tonic sodium chloride solution Some ip 
peared to ha\c. discomfort as if the incrcasdl 
bond activity caused colic 

From the clinical and experimental obser- 
vations it seems probable that sodium chloride 
introduced mto the body serves to (a) replace 
the chlorides lost m certain diseases such as 
intestinal obstruction, (b) probably is an 
activefactorin water distribution in the body , 
(c) stimulates peristalsis and (d), by increas 
mg the tone of the bond, diminishes post 
operative distention and ileus with its result- 
ant anti peristalsis and vomiting 
A study of the action of physiologic sodium 
chloride solution, hypertonic sodium chlonde 


solution, hypertonic glucose solution and 
hypertonic sodium bicarbonate solution on 
penstalsid of the jejunum nas made and the 
following conclusions reached , The stimuUt 
ing effect of hy pertonic sodium chlonde solu 
tion upon peristalsis is further evidence of its 
value in the treatment of paralytic ileus and 
folfouing operation for the relief of intestinal 
obstruction 

2 Further observation is necessary to de 
termine the clinical value, if any, of sodium 
bicarbonate as a peristaltic stimulant 
niiiLioGR.\rnk 

t Caruov H A, ami WavcCssteev 0 II Motor 
activity of the distal bowel m Intestiual obstme 
tjon comparison with the obstructed and nonnsl 
Proc Soc Evpef Biol Si Med , 1030 xxvu 676 

2 DBEvea N U , and Tbuve T Lficct on intestinal 

movements of certain salt* admmisfered inlra»e 
pously J Pharmacol Exp Therap, igjg xxxvi 
bag . , 

3 llircirsov Vi , and Scvtrr J E The influence ol 

mtiavenoustiodium chlonde on intestinal absorption 
and peristalsis Johns Iloplins llovp Bull, iga* 
%\xv ig 7 . , , 

4 Ross / tV Hypertonic saline in adynamic ileo* 

Canadian VI Ass J.igrb, xvi 341 
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HYPERTROPHY OF THE PYLORIC MUSCLE IN ADULTS 

C C McCITJRE, MD, Cleveland, Ohio 

Cleveland dime 


F ive cases of a rather rare condition 
have come to my attention recently 
Although the condition is but sparsely 
covered by the medical literature, is frequent- 
1> undiagnosed or is erroneously diagnosed, 
ofttimes is not discovered until autopsy, and 
is of unknown and disputed etiology, yet it is 
responsible for severe and protracted symp- 
toms, and sometimes even for death The 
condition is variously designated by the few 
writers who have published reports of cases 
as chronic pyloric hypertrophic stenosis, 
chronic hypertrophy of the pylorus, congenital 
hypertrophic stenosis in adults 
Since the condition was first discussed by 
Maier in 1885, writers have disagreed re- 
garding Its etiology Some contend that it is 
a continuation of the well known congenital 
stenosis of infancy (Fig i), which may have 
increased with growth, thus delaying the 
development of noteworthy symptoms Some 
writers suggest that it may have been present 
in a latent form, active symptoms being pro- 
duced perhaps by some infection, severe 
nervous strain, or other condition which has 
had a trigger effect Others ha\e adduced 
evidence suggesting an endocrine origin, 
Pine believing that hyperadrenalism is the 
stimulus which brings on hypertrophy and 
stenosis He contends, according to Chaney, 
that the secretory stimulation of the pan- 
creas is inhibited by excessive adrenahsm and 
that the lack m pancreatic secretion delays 
the neutralization of the aad ch> me from the 
stomach, causing the pylorus to remain 
closed for an abnormal length of time, this 
closure in turn producing gastric retention 
and hyperacidity followed by pyloric hyper- 
trophy Chaney cites a case which was 
partiallj relieved by the administration of 
thyroid extract 

It IS my ow n conception that chronic hyper- 
trophic pjloric stenosis may possibly be the 
result of long standing spasticity of the 
p> lone muscle In our cases, nervousness was 
a prominent s>mptom, and this alone is 


capable of producing a spasticity of the 
pylorus which if long continued might m 
turn cause hypertrophy of the spastic tissue 
Archer, too, believes that spasm due to reflex 
irritation undoubtedly may be an etiological 
factor, and if long continued will lead to 
hypertrophy 

While undoubtedly the etiology of this 
disease is a fascinating theme for discussion 
and study, it is obvious that there is in these 
patients a definite pathological condition 
which IS capable of causing severe symptoms, 
even though it may be present for some years 
before becoming serious, and the important 
matter, therefore, is its recognition and treat- 
ment It IS our earnest plea that clinicians as 
well as roentgenologists consider the possibil- 
it> of the presence of hypertrophy of the 
pyloric muscle m all cases which present ob- 
scure epigastric symptoms The fact that in 
most of the reported cases the condition has 
been recognized only at autopsy suggests that 
it IS not so rare as the paucity of references m 
the literature would seem to imply This fact 
IS an indication, also, of the need for improved 
methods of diagnosis 

REPORT OF CASES 

The first of the cases we have to present 
illustrates the t>pe of pylonc hypertrophy 
which IS either symptomless or in which the 
s>raptoms are overshadowed and obscured 
by those of other serious diseases, so that the 
muscular hypertrophy is not suspected until 
discovered at autopsy 

Case i The patient i\as a woman, aged 55 years, 
who complained of goiter, heart disease, d>spncea, 
cedema, terrific coughing spells, nervousness, poor 
appetite, and loss of weight Shortly after entering 
the hospital for treatment, and before there had 
been an opportumt> to make a gastro intestinal 
examination, she died suddenly of mjocardial de- 
generation and decompensation An autops> was 
performed, and the pathological diagnosis included 
18 Items, among them chronic cholec>stitis with 
cholelithiasis, acute diffuse appendicitis, and hjper- 
tropb) of the pylonc muscle 
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Fis I A case of cons^niul p)toric i(eno$i$ in a<hil<l j 
iieeLs old operated upon «i(h resuluot complete relief 
ratbologically this condition is the same as that exhibited 
in hypertrophy of the pyloric muKle in adults 

Pathological examination of the gastro intestinal 
tract showed that the stomach was considerably con 
tracted The mucosa was grayish in color with 
normal rugations and seUety in consistency No 
scars nor ulcers were found The pyloric ting was 
markedly thickened and the musculature was 
hypertrophied throughout the fundus Microscopic 
examination showed marked thickening of the mus 



^|H.j ^ ^ 

Tig a Hypertrophy of the pyloric muscle discovered at 
autopsy The condition was not suspected before death, 
and a gastro-intescinal \ ray examination was sot made 
Case I 



Iis y RoenteenoKtam showing a smooth filling defect 
of the pars pylonca interpreted before operation as car 
moma but proved on pathological examination to have 
been causeet by hypertrophy of the pyloric muscle Case j 

eular coat of the p\ torus, a few small areas of 
lymphocvtic iniillration around the blood vessels 
and a slight increase of fibrous tissue m the lower 
layers of the mucosa Otherwise the muscle tissue 
appeared to be practically normal (Fig ») 

The 3 following cases illustrate how easily a 
mistake may be made in diagnosis, yet xnth 
out disastrous results In two of these cases 
the condition appeared to be of the congenital 
type, since symptoms had been present 
practically from the beginning of life In two 
of the CASCS the possible association of the 
comlition with uket is aUo inlciesting In 
Case 3 an ulcer developed after operation 
while m Case 4 there was pathological e\i 
dcnce of a healed leision which may have been 
ulcer This brings up the possibility of a com 
mon underlying factor m the production of 
hypertrophy and ulcer Pine has suggested 
that hvperadrcnahsm is the stimulating ele 
ment m hypertrophy, while Cnle has ad 
vanced the theory that hy peradrenalism may 
be a factor in the production of ulcer This is 
A fertile field for mv estigation 

Case a The patient was a woman 36 years of 
age who gave a history of life long indigestion mor 
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Fig 4 a.bo\e Photographs showing two \ lews of the gross specimen after resec 
tion of the pylorus Case a 

Fig 5 Photomicrograph showing section through the hypertrophied pyloric 
muscle Case 2 X lo 


severe during the preceding lo jears and gradually 
growing worse For the preceding 3 years she had 
had attacks of epigastric pain, usually developing 
immediately after eating and relieved by vomiting 
During this period she had lost 65 pounds 

\ ray examination of the stomach (Fig 3) re 
V ealed a filling defect of the pars py lorica which was 
interpreted as due to carcinoma The climaans, 
however, believed it more probable that an ulcer 
was responsible, because of the duration of sjmp 
toms 

At operation, a marked thickening of the inferior 
portion of the pyloric ring could be felt, and appar 
ently the lumen of the pylorus was very small as the 
fingers could not be passed through the ring The 
lymph nodes along the greater curvature of the 
stomach seemed to be enlarged, but they were soft 


and did not have the gross characteristics of met- 
astatic involvement Partial gastric resection and 
posterior gastrojejunostomy were performed 

When the stomach was opened for pathological 
examination, a thickening of the entire wall was 
found which was most marked at the pvlonc end 
(Fig 4), where the wall measured 8 millimeters in 
thickness The mucous membrane was thickened 
and somewhat irregular, but no ulcer was found in 
the region of the pyloric ring There were several 
polvpi on the gastric mucosa and 6 5 centimeters 
from the pyloric ring a small necrotic area was seen 
which was possibly a beginning ulcer Longitudinal 
section along the greater curvature revealed marked 
thickening of the py lone muscle for a distance of 3 
centimeters from the duodenum with increased 
fibrous tissue in the muscular coat Both mucosa 
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Tig 6 Koentgenosram showing n conslncdon at the 
pylone ring diagnosed before operation as congenital duo 
denal adhesions This picture nas made after the ad 
ministration of atropine Case 3 

and submucosa store of the same thickness through 
out 'Microscopic examination of a section through 
the gastroduodenal junction (Tig 5) shotted normal 
thickness of the duodenal wall a slight difTuse in 
flammatory reaction m the mucosa and hjpertrophy 
of the superficial portions of the mucous glands On 
the gastnc side of the pjlorus there ttas superfiaal 
ulceration of the mucosa -vtilh atrophj of the gland 
and a diffuse inflammatory reaction in the mucosa 
and submucosa The muscular ttall of the stomach 
was greatly thickened There were no enlarged 
Ivmpb glands and no etidencc of malignancy or 
ulcer The pathological diagnosis was chronic 
gastritis and hjpertrophy of the muscular coat m 
the pyloric region 

Despite the continuing development of hyper 
thjroidism and ansmia after operation the patient 
gained 43 pounds in 15 months and the gaslro 
intestinal symptoms disappeared except such as 
could be attributed to her other conditions 

Case 3 The patient was a woman, 44 years of 
age, who had suffered with indigestion and con 
stipation practicallv all her life but the symptoms 
bad become worse during the preceding 7 years with 
extreme distention and diffuse discomfort in the 
abdomen especially the epigastrium which devcl 
oped about 3 hours after meals Relief w as obtained 
from food or alkalies, and the symptoms had been 
quiescent while the patient was on a Stppy diet and 
also while the diet was confined to vegetables 
Physical examination revealed slight tenderness 
on deep palpation in the midepigastrium 



Iig 7 Cross specimen removed from pylonc end of 
stomach, showing hypertrophy of the pylonc muscle 
Casey 

The first \ ray dngnosis was probable gastric 
ulcer but after the administration of atropine to the 
physiological limit the diagnosis was changed to 
congenital duodenal adhesions (Fig 6) 

At operation an irregular thickening of the 
pylorus was found on its posterior surface toward 
the gxstric side It was impossible to determine 
whether or not ulcer was present, but partial gastric 
resection and gastrojejunostomy were deaded upon 
because it was believed that the pylonc end of the 
stomach was diseased The patient made a satis 
factory operative recovery 

The pathological diagnosis was pylonc stenosis 
due to hvpcrtrophy of the pylonc muscle Grosslv 
the p\ lone band appeared somewhat thickened (Fig 
7) 1 he mucous membrane did not show any areas 
of ulceration Microscopically (Fig 8), section of 
the stomach wall in the pyloric region showed thick 
enmg of the gastric mucosa with diffuse increase of 
fibrous tissue and intcrglandular stroma There 
was marked thickening of the muscular coats of the 
pvlonc vein No evidence of neoplasm, ulcer, or 
active inflammatory reaction was found 

Sixteen months later the patient returned com 
plaining of headache gastric discomfoit and con 
stipation Roentgenographic examination showed 
that the stomach emptied readily through the 
artificial opening but a 5 hour film showed retained 
banum at the gastroenterostomy An \ra> 
diagnosis of marginal ulcer was made and medical 
treatment was advised The patient has not been 
seen since 

C \SF 4 The patient, a man 43 y cars of age, com 
plained of intermittent attacks of epigastric pain 
beginning at the age of 1 a y ears The pain occurred 
between meals and sometimes was accompanied by 
nausea and vomiting For one period of 6 years he 
had been free from attacks, but part of this time he 
was under treatment for pulmonary tuberculosis 
which finally was pronounced arrested Six y«^^* 
before our examination the pain had returned with 
increasing seventy and a modified Sippy diet had 
given no relief 

Physical examination revealed spasticity of the 
abdominal muscles over the epigastrium and tea 
derness in the midline 3 centimeters below the 
xiphoid process The \ ray diagnosis was duodenal 
ulcer without obstruction but with deformity of the 
duodenal bulb (Fig 9) 
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Fig 8 Photomicrograph showing normal muscle tissue at A and hypertrophied 
pyloric muscle at B Case 3 X 10 


At operation, the region of the pjlorus was ex- 
plored, and a large ulcer i\as thought to be present 
because of the amount of scar tissue on the gastric 
side of the pjloric vein Gastric resection and gas 
trojejunostomj were performed, and the patient 
made a satisfactory recover) 

The pathological diagnosis was cicatricial stenosis 
of the pylorus and hypertrophy of the pyloric muscle 
Grossly no scars ^ere recognized The pylonc nail 
was somenhat thickened, and there nas a nnglike 
constriction When the stomach was opened along 
the lesser curvature, a localized thickening was 
found at the pylorus The mucosa of the stomach 
and duodenum appeared practically normal, and no 
active ulcers or scars nere recognized (Fig 10) 
Microscopically, sections of the p)loric region shon^ 
thickening of the stomach wall and a large amount 
of muscular tissue There was no inflammatory 
exudate or scarnng in the muscle The submucous 
coat was not especially thickened In the mucosa 
there was considerable lymphoid tissue diffuse 
round cell infiltration, diffuse fibrosis of the inter- 
glandular stroma, and numerous eosinophils The 
mucous glands were somewhat swollen but other- 
wise normal Fibrosis and thickening of the sub 
mucous coat was most marked at the junction of 
the stomach and duodenum (Fig ii) 

Our fifth case illustrates the possibility of 
erroneous diagnosis when examination is 
made with the patient in only one position 
Had examination in this case been made with 
the patient m only the upright posture, the 
pyloric defect could not have been observed 

Case 5 This patient was a man, 31 years of age 
Eighteen months before we first examined him 
following some business reverses, his stomach had 
become sour and generalized abdominal soreness 


and tenderness had developed with \omiting when 
the pain became severe The patient had lost 15 
pounds m weight during this period A gastric 
analysis 6 months after the development of symp- 
toms had demonstrated hyperacidity No tumor 
masses or tenderness had been felt in the abdomen, 
and the impression was that the patient was 
suffering from colitis and nervous hyperacidity 
The only positive roentgenographic finding was 
reverse peristalsis in the duodenum and an unusually 



Fig 9 Roentgenogram showing a filling defect of the 
pylorus, diagnosed before operation as due to ulcer Case 
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Tig 10 Tv.0 Mcv,s of gross tpccimcn ftlur rrsMtion of the p>1oru} Case 4 


lirge gas bubble in the stom-tch At this lime the 
patient ttas treated medicall) 

Tttelve months later he returned iMth no abate 
mentofs>mptoms The \ ra> fmdingsneresimilar 
to those of the prcMous jear Repeated changes of 
medication uere made during the i >e3rs following 
\ ra> examination at the end of this period showed 
that the stomach was ptotic and dilated, that the 
duodenal bulb was slow in filling but regular and 
that there were bands holding the second portion of 
the duodenum above the duodenal bulb 

Seven months after this examination the \ ra> 
picture suggested the presence of chronic hyper 
trophic stenosis of the pylorus With the patient 
in the erect posture the meal entered the stomach 
without delay The stomach occupied a normal 
position and no deformity was apparent The duo 
denal bulb filled smoothly With the patient m the 
prone posture the picture w’as somewhat different 
There was a narrowing of the pars pylonca for an 
inch and a half This was constant throughout as 
IS shown in Figure 12 On a second fluoroscopic 
examination with the patient in the vertical posi 
tion the narrowing had disappeared In the hon 
zontal position it reappeared but steady, gentle 
pressure produced a smooth appearance of the 
pylorus There was some retention at the end of 5 
hours 

It IS apparent that the weight of the barium meal 
was sufficient to overcome the muscular const nction 
when thepatientwas upright \\ henhelay down how 
ever the hypertrophied muscle could assume its 
usual position The constriction was smooth and 
would not be easily mistaken for a malignant lesion, 


especially since a filling defect was not constantlv 
present In such an etamination it is essential that 
the patient be placed m a position which wall 
eliminate deformity as a result of pressure from 
the spine 

The diagnosis at this time was hypertrophv of 
the pyloric muscle, and an exploratory operation 
was advised which has not been performed up to the 
time of this writing 

t\<;ES REPORTtD IS THE LITFRtTURE 

As has alrcad) been stated, a re\iew of the 
recent literature on this subject discloses a 
great paucity of material Morton recently 
has reported 3 cases m each of which roent 
genological studies of the gastro intestinal 
tract disclosed characteristic changes in the 
pylorus while exploration of the abdomen re 
xealed hypcrtonicity and hypertrophy of the 
pylorus with narrowing of its lumen In each 
case there was soreness of the abdomen, 
nausea and \omiting, and loss of weight In 
none was there a palpable mass in the ab 
domcn Tw 0 of these patients w ere treated by 
plastic operation and were completely re 
iieved of all symptoms The third was 
treated by manual dilatation of the pylorus, 
and was only partially relie\ ed for a time 

Archer has described 3 cases in which 
hypertrophy of the pyloric muscle was found 
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rjg ir Photomicrograph shosvinfiUOMCws of the pyJoncmusde normal rausde> 

/I, and hypertrophied muscle B Case 4 X 10 


at operation The pre-operative diagnoses 
uere respectively carcinoma, ulcer, and 
chronic appendicitis In the last case, diag- 
nosis on roentgen examination after appen- 
dectomy was “probable small ulcer ” The 
duration of sjmptoms before advice vi&s 
sought varied from 5 months to 1 year A 
Rammstedt operation was performed m one 
case, the symptoms being mitigated, although 
the patient still has occasional nausea 
ciated with fatigue but no vomiting In the 
second case the pylorus was stretched manu- 
ally The patient improved after operatioiv 
but 5 months later the symptoms 
and pyloroplasty was advised In the thir 
case the anterior portion of the pyloric mus 
culature was removed and a pyloroplasty vv« 
performed after the method of Horslej , Ju , 


and others After operation this patient enjo v cd 
the best health she had ever known 
Chaney, m 1928, reported a case m which 
added to the usual symptoms, were jcrlv 
movements in the limbs, fine intcrnuttcnt 
tremors of the head, especially mvolvmi: the 
lips, difficulty m speech slight protnis.on of 
the eyeballs, and discoloration of the shin 
about the elbows, knees, and mouth IJLsn,i, 
a normal basal metabolic rate, Ihvrmd 
was admin, stored unttl the raie rJ-Tjo 
cent, when the nertous manifestations ffisan 

^y'mpfom? an 

Crohn, in igaS, described a Ms, . 
doubtedly was congenital, sina ^ 
toms had been present even m mf 
bad been m.tigated by a'"C rJ-Y’ffie"" 
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Fig It Roe^«nogram showing hypertrophy of the 
pyloric muscle The presence of this condition bos not as 
yet been confirmed by operation Case 5 


This patient tv as cured b> a retrocohc poste 
nor gastrojejunostom) 

Aclman, m i9jg, reported a most unusua! 
case of congenital hypertrophic pylonc stcno 
sis in a man aged 73 >ears He had suffered 
from “stomach trouble” all his life and finally 
died of inanition as a result of \omitmg due 
to narrowing of the pylorus At autopsy the 
lumen was found to measure less than ^ 
millimeters 

In none of these cases, and m none of our 
own was it possible to demonstrate clmicalfy 
a palpable mass in the abdomen 
On gastnc analysis the findings varied from 
anacidity to hyperacidity , so that deductions 
as to the role of acidity cannot be drawn In 
fection was present in only 2 cases, and blood 
was found m the gastnc secretion m only 2 
cases In none was there an ulcer found at 
time of operation 

CONCLUSIONS 

Patients afflicted with pylonc stenosis 
present a varied and at times pitiful clinical 
picture They seek aid from various physi 
Clans and are subjected to numerous roent- 


genological examinations, each physician feel 
mg that ulcer or malignancy should be demon 
strated, and when a negative report is re 
turned, usually the condition is diagnosed as 
“nervous indigestion,” and the common 
medications are prescribed, with very little 
resultant relief When the true condition 
finally is diagnosed, relief really is m sight, for 
a plastic operation will give these people a 
new lease on life 

To prevent an erroneous diagnosis, it is 
important to differentiate this condition from 
a spastic pylorus This may be done by the 
administration of atropine, preferably hypo 
dermically If the deformity seen roent 
gcnologicilly is due entirely to pylorospasm, 
sufTiaent atropine will relax the musculature 
If It is produced by hypertrophy of the 
pylonc muscle, even though the atropine wiU 
relax any accompanying spastic condition of 
the thickened muscle, it will not cause com 
plcte disappearance of the pylonc con 
striction 

WTiile recognizing the interest and im 
portance of determining the etiology of 
pylonc stenosis m adults, we urge the greater 
need of its recognition m ev ery case in which it 
IS present, and its appropriate treatment by a 
sufficiently radical operativ e procedure PaJli 
ation by medical treatment only postpones 
the day when operation is imperatively re 
quired and prolongs the patient’s sufferings 

Note — Grateful acknowledgment is made of lie 
assistance of Dr Allen Graham in supplying pathological 
lindmgsand photomicrographs illustrating these interesting 
cases 
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THE EFFECT OF EPHEDRIN ON THE CIRCULATION OF DOGS 
DURING SPINAL ANAESTHESIA 


JOHN C BURCH, M D , F A C S \nd T R HARRISON, NASimtLE, Tewessee 

From the Departments of Gynecology sod Medicine of \ saderbilt University 


S INCE its introduction as a corrective 
measure for the fall in blood pressure 
occasioned by the use of spinal anTs- 
thesia ephednn has been extensi\el} used 
In previous publications concerning the 
phj siology of spinal an'csthesia e ha\ e show n 
that the fall m blood pressure which occurs 
as a result of the diminished peripheral resist- 
ance may be followed by diminished cardiac 
output The diminution in cardiac output is 
not great until the pressure begins to reach 
relatively low levels (2) It was also demon- 
strated by Burch, Harrison, and Blalock (3) 
that animals in which spinal anrcsthesia has 
been induced, stand haemorrhage poorly This 
is a result of vasomotor weakness It is well 
known that one of the compensatory mecha- 
nisms for hccmorrhage is vasoconstriction We 
have demonstrated that in dogs under spinal 
anjBsthesia the vasoconstriction response to 
hsmorrhage is absent (4) Hence, during spi- 
nal anesthesia the mechanism compensating 
for haemorrhage is disturbed 
Fluid as a corrective measure has been 
studied (5), and it seemed worth while to us 
to investigate also the effect of ephednn on 
the circulatory system during spinal anxs- 
thesia 

Dogs were anaesthetized with barbital A 
carotid cannula was inserted and was con- 
nected to a mercury manometer The tech- 
nique used for the measurements of arterial 
tone and of cardiac output have been de- 
scribed in our previous papers 
Spinal puncture was usually done in the 
upper lumbar segment and we have experi- 
enced no great difficulty in doing this on most 
ansesthetized dogs Ephednn was given in- 
travenously and intraspinally m doses of 2 to 
5 milligrams per kilogram of body weight 
In Table I are shown the effects of injecting 
ephednn into the blood stream The jne^ 
blood pressure increased in each instance, tne 
degree of increase being most marked 
the pressure was not extremely low before tne 


drug was given In no instance did the mean 
blood pressure rise to a level above the ongi 
nal control value before spinal anesthesia had 
been induced The cardiac output w as usuall j 
much increased after ephednn, and the degree 
of increase was usually greater than that 
found in normal dogs by Wilson, Pilcher, and 
Harrison (6) The rises m cardiac output and 
blood pressure were sustained for 30 minutes 
or longer in most of the experiments 
The results of the administration of ephe- 
drm intraspinally are shown m Table II 
When ephednn wis given intraspinally to a 
dog which had prev lously received spmocamc 
the blood pressure rapidly rose to a value 
equal to or above the normal pressure for that 
animal The subsequent administration of 
large amounts of spinocaine caused no de 
crease m blood pressure, although most of the 
animals died of respiratory paralysis after re 
mving «tremely large doses of spmocame 
When ephednn rvos administered prior to 
sp.noca.ne no decline in blood pressure o °. 
curred even though successive large doses ot 
spmocame were given 01 

These data seem to indicate thai .n 
ephednn intraspinally is superior to riS, j ® 
intravenously in the prev cn^ .0^0 thT M ™ 
blood pressure caused by spinal an 
The exact nature of 
tion of ephednn in this connection 
Possibly the effect is due to absorni 
drug fmm the spinal flmd .2^ 
stream over a considerable DennJ blood 
an action on vasomotor Cbert „ to 

the cord they leave 


The data in Table III si,o„ ,, 
lenous administration of enl,. 1 mtra- 

ny a marked decrease m perf followed 
by an increase m arterial rate, 1 c , 

In Table IV are shown ?”' 
which dogs underspinal ana 7^ P^^timcnts in 

ephednn and then bled S'"“‘“"bre given 

stood withdrawal of from ummals vvith 

meters of blood per v,i 4o cubic cent' 
““gram It has t>ee 
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TABLE I —THE EFFECT OF FPIIEDRIN OV BLOOD TABLE II — THF FFFECT OF EPllEDRIS ISTRA 


PRESSURE AND CARDIAC OUTPUT 


SPINALLV ON THE BLOOD PRESSURE 

i Conirot r«rin<ll Tl I 

Alter tphe 




TVBLE lit —THE EFFFCT OF FPIIEORIN INTR\ 
\ESOLSL\ ON THE PFRFUSION R\TF OF 
THE HIND LEGS OF DOCS 


shown b> Blalock (i) that normal clogs die 
when bled 30 to 50 cubic centimeters per kilo 
gram of bodj weight Burch Harrison, and 
Blalock (3) found that dogs which were under 
spinal anTsthesia and which had not received 
ephednn died when bled 8 to 16 cubic cenli 
meters per kilogram Therefore ephednn 
markedlj decreases the susceptibilit> to hx 
morrhage of dogs under spinal anesthesia 


1 Ephednn tnlraaftoiisly caused a rise in 
the blood pressure and the cardiac output of 
dogs under spinal anccsthesia 

2 Ephednn mtraspinally caused an even 
greater rise in blood pressure The previous 
administration of ephednn mtraspinally abol 
ished the usual \ asomotor effect of spinocainc 

3 The arterial tone was increased m dogs 
bj ephednn 


TVDLF I\ — TllF EFFECT OP EPItEDRIN ON THE 
SUSCFPTIBILITV TO IIFMORRIIVCE OF DOGS 
UNDER SPINVL VNESTHESIV 

Fipml VC«»lit I Tnl>l •mnunt I Amminl I 
ti> m I old'* blrlUlort blrl 
avm } i»Jo- I dt« th occurmf ! c cm perl 


Fptie1nnml:i«n usiy 

Fphtlriniotfixfrioud) 
Fpheir ninlrtceiioij !y 
Ephclfin intr*. piiij!!'' 
Fphcdrin intra-piiully 


4 The administration of ephednn to dogs 
under spinal anxslhcsia decreased the suscep 
tibilit) of such animals to hrmorrhage 


I BLAixiCk \ Personal communication 
a Bvsai J C anti IUrrison T R Arch Surg In 
press , 

3 ItUROi J C , IIarrisov T K , and Hlavock A 

Ibid In press 

4 BvRCn J C , and Harrisov T R Ibid In press 
3 IlUKCii J C and Harrisov T R Ibid In press 

6 WiLSOs C P Pilcher C and Harrisov, l R 
Arch Int Med , 1928 xliv, 622 
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CICATRICIAL (BENIGN) STRICTURE OF THE (ESOPHAGUS OF 
UNKNOWN ORIGIN 

Report Based ov roRT\ Cases 

PORT! R P VINSOV MD, Rooiester, JIissesoia 
D ivi&ion of MedKine The G 01c 


A NY inflammatory reaction in or around 
/ \ the oesophagus may result in oesophageal 
■L stricture The majority of cicatricial 
strictures are due to swallowing of some caustic 
substance such as household Ije, whereas 
others have followed infections of childhood, 
t> phoid fever, vomiting of pregnancj , and so 
forth 

After all the known causes of benign stnc* 
lure of the oesophagus ha\e been enumerated, 
there remains a fairly large group of cases in 
which there is no apparent etiological factor 

(Esophageal ulceration occurs more fre- 
quently than generally is recognized, but m 
most instances the inflammatory reaction is 
superficial, and when healing occurs the lumen 
of the tube is not reduced enough for d> sphagia 
to be produced Frequently considerable ul- 
ceration IS encountered m the oesophagus, 
associated with an impacted foreign body, yet 
m only one instance have I observed develop- 
ment of stricture following removal of the 
foreign body 

Caustic substances seem to have the power 
to injure the deeper portions of the oesopha- 
geal wall, and a very small quantity of a solu 
tion of lye may produce multiple dense stne- 
tures, whereas strictures of ordinary mflam- 
matorv origin are usually single, short, and 
not particularly dense So-called peptic ulcer 
of the oesophagus has been desenbed, and one 
might attribute development of a benign stne- 
ture of the cesophagus to the healing of a 
lesion of this type, with secondary contraction 
of the lumen of the oesophagus How ever, few 
of the patients who have strictures of un- 
known origin have had any symptoms pre- 
ceding the onset of dysphagia, and most of 
them have not expenenced pain or a sub- 
stemal burning sensation after the onset of 
their illness Since pam and substernal burn- 
ing have been desenbed as cardinal symptoms 
of peptic ulcer of the oesophagus, it is unlikely 


that peptic ulcer is a common etiological factor 
in stneture 

The onset of dysphagia m the cases which 
form the basis of this report w'as usually insidi- 
ous, but m one case it w as sudden and follow ed 
a penod of fever, associated with vomiting of 
pus and blood It seemed in this case that it 
had resulted from healing of a mediastinal 
abscess In one case stricture developed fol- 
low mg an attack of acute suppurative appendi- 
citis and in another case, previously reported 
(j), apparently perforation of the oesophagus 
developed following physical strain, and a 
mediastinal abscess and secondary stricture 
formed 

Inapreviousreport (i)fromThe^Iayo Clinic, 
of 186 cases of benign oesophageal stricture, 
18 (less than lo per cent) were of unknown 



Fig I Renign stricture of the cesophagus considered 
Qulignast on roentgenologic etamination 



SURGERY , GWECOLOGY AND OBSTETRICS 


956 



Fig 3 (Tsophaf^s removed at postmortem cumination The patient succumbed to myocardial disease Thedys 
phagia was completely relieved by dilatation 


ongin Up to Januar> i, 1930, 243 cases of 
benign stneture of the ccsophagus t\crc ob 
served, and in 40 of these the cause of the 
stneture could not be determined This repre 
sents a rather stnUng increase in the relative 
number of patients vvho have benign stneture 
of the ccsophagus of unknon n origin and pre 
sents a problem m distinguishing this condi- 
tion from malignant disease of the ccsophagus 

Sev enteen of the 40 patients ncre miles and 
33 were females The ages ranged from 6 to 75 
>ears In 9 cases the stricture was m the up 
per third of the ccsophagus (18 to 25 centi 
meters from the mcisor teeth), in 10 cases, in 
the middle third (28 to 33 centimeters from 
the incisor teeth), and in 21 cases, in the loner 
third (35 centimeters from the mcisor teeth to 
the cardia) The duration of symptoms v\ as 6 
weeks to 1 1 months in 8 cases, from i to 2 
> ears m 10 cases, from 3 to 5 years m 10 cases, 
from 6 to 16 jears in 6 cases, more than 17 
years m 5 cases, and “many years” in i case 

Dysphagia was present in varying degree 
m all of the cases In one case there was com 
plete obstruction of the ccsophagus and gas 
trostomy had been performed elsewhere 18 
years previously As m other cases of benign 
stneture, the degree of dysphagia vaned ac- 
cording to the size of the lumen of the stne- 
ture 

Pam was experienced by 24 of the patients 
but 5 had pain at the onset of sy mptoms only 
and 4 others did not note it, except dunng the 


act of swallowing or when a bolus of food be 
came obstructed at the site of the stneture 
In 3 cases, the pam was similar to that expen 
cnced by patients who sulTer from gastneor 
duodenal ulcer, and in two of these a duodenal 
ulcer was demonstrated on roentgenoscopic 
examination The pain was relieved in most 
instances by dilating the stricture The pam 
wasatlnbutcd to assoaated ccsophageal spasm 
rather than to active ulceration m the <xso 
phagus Regurgitation was frequent Ten of 
the patients had noted blood in the matenal 
ejected from the ccsophagus, as a rule this was 
small in amount but one patient had vomited 
about 500 cubic centimeters of bright red 
blood 

Roentgenoscopic examinations of the ceso 
phagus w ere made in 38 cases, and in 7, ob 
struction was not detected In 4 cases the 
obstruction w as considered to be caused by a 
malignant lesion (Figs i and 2), m i case 
It was thought to be due to cardiospasm, and 
in I to pharyngoccsophigcal diverticulum 
The stricture was single in all cases 

Eighteen of the patients were examined 
with the ccsophagoscope, and ail the lesions 
appeared to be benign Active ulceration was 
demonstrated in the scar m 2 cases, but m one 
of these the examination was made within a 
week after the stricture had been dilated, and 
It was considered to be traumatic m 
A seasnd examination at a later date revealed 
complete healing 
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The insidious onset of oesophageal obstruc- 
tion without apparent cause alwajs suggests 
the presence of carcinoma and in e\er\ case 
this diagnosis v-as considered Man> of the 
patients had been gl^ en a diagnosis of oeso- 
phageal caranoma before thej came to the 
dime for examination One patient ^\ho had 
been gi\ en a hopeless prognosis had attempted 
suicide (Fig 3) The combination of a rather 
long history of djsphagia, without marked 
progression, m a case in v,hich the patient is 
fair!) nell nourished aluajs should suggest 
that the lesion is benign If a careful toent- 
genoscopic examination fails to re\eal ob 
struction or if the stricture produces a smooth 
outline, one has additional evidence that the 
obstruction is not malignant If, also, the 
stricture is short and appears not to be ma- 
lignant i\hen it is observed through the 
cesophagoscope, it should be considered to 
be bemgn 

It is sometimes impossible to pro\ e the pres 
ence of caranoma b> rmcroscopic examina- 
tion of tissue remo\ed from the oesophagus 
If one IS mdmed to ad\ocate gastrostomy in 
the treatment of caranoma of oesophagus, 
It IS likely that a needless operation of this 
t> pe will be done on some of the patients tv ho 
haTe bemgn stneture of unknown cause 
However, if one recommends dilatation of 
malignant as well as of benign oesophageal 
stnetures, it follows that all cases of bemgn 
stricture will he properly treated and that the 
elapse of sufficient time will settle an> ques- 
tion as to the accuracy of the diagnosis At 
anj rate, one should ne\ er make an absolute 
diagnosis of cesophageal caremoma unless 
the tissue which has been removed from the 
os&ophagus has been proved to be caranom- 
atous by means of the microscopic examina- 
tion of sections 

Thirtj -nine of the patients w ere treated b> 
dilatation, without a death and with excellent 
functional results The strictures w ere gradu- 
allj dilated to a size 45 F , with sounds passed 
ov er a sw allow ed silk thread One of the pa- 
tients had a complete stenosis of the oesoph- 
agus and therefore no attempt was made 
to estabhsh in opening through the scar tis- 
sue 



Fig 3 stricture of the ofsophagus of unknown 

ongio Bullet is shon-n m the lung the result of attempted 
suiade foUo’tvmg a hopeless prognosis 


SUMXL\R\ 

Benign stneture of the oesophagus of un- 
known ongm occurs rather frequentlj This 
report is based on 40 cases 
In more than half of the cases, the stricture 
is in the lower third of the oesophagus and is 
single, short, and not particularly dense 
The chief sjmptom is d>sphagia, but pain 
and regurgitation of blood ma> be present 
The histor> and results of examination ma> 
suggest malignant disease of the cesophagus, 
and absolute diagnosis ma> be difficult 

Roenlgenoscopic examination maj give 
negativ e results or ma> suggest other lesions 
than benign stricture 

Dilatation for both malignant and benign 
stneture of the oesophagus is advocated 
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FURTHER OBSERVATION ON THE TRANSPLANTATION OF THE 
EPIPHYSE/VL cartilage PLATE 

S L HAAS, M D , San r*A\cisco Californix 
From the Ssrttcal Lkborttoryof SUnfor 1 McHicsl Vhool 


F rom a senes of experiments on the 
transplantation of the cpiphjscal car 
tilage plate ^\hlch were reporter! in two 
pipers in igt5and igrfi I concluded that the 
epiph>seal cartilage plate either alone or 
with an adjoining piece of the epiphjsis or 
diaph>sis, lost its power to produce length 
growth This conclusion was not in agree 
ment with the previous work of Hclfench, 
Rehn and Wakabajashi, von lappeiner, 
Obata, or Heller, who reported from their 
observation that thej had obtained varying 
degrees of length growth, cspcctall> after 
reimplantation of the epiph>scal cartilage 
plate 

Heller, m a subsequent article published 
in 1917, reixirted a further senes of about 120 
experiments in which he transplanted a vcr> 
thin piece of the epiph>scal cartilage plate, 
being verj careful, checking with magnif>ing 
glass to take as little as possible of the ad 
joining osseous tissue In one set of expen 
ments he mcrel) reimplantcd the cartilage m 
Its normal position after excision from the 
lower end of the ulna A vvire marker was 
placed in the diaphjsis to determine in 
which direction grow th took place He found 
in the reimplantations that there was prac 
tically normal growth of the extrcmit> oper- 
ated upon In a second set of expcnmcnls, 
the epiph>scal plate was excised and then 
reversed before rcimplanting, so that the 
side that normally faced the diaphysis was 
next to the epiphysis He found that there 
was an abnormal increase in growth on the 
epiphyseal side so that the epiphysis was 
much longer than normal, but in general 
there was a retardation of growth In homo 
transplantation between non related rabbits 
there was some increase in growth but in 
general there was a marked retardation In 
-mother group of experiments, he reimplantcd 
the boiled epiphyseal plate and in 2 cases 
got as much as i o centimeter increase of 


length He concluded from these recuUs 
that autoplastic reimplantation of the epi 
physcal plate was successful and offered a 
good chance for favorable application m man 

In 1929, Straub reported a clinical result 
under the title of “Anatomical Survival 
Growth and Physiological Junction of an 
Lpiphyscal Hone Iransplant ” 

The patient a bo\ of years had an acute 
osteomvciitis of the tibia during; which practually 
the entire lower half of the tibia including the 
epiphysis sequestrated Two vears later a piece 
of bone 13 centimeters long nas removed from the 
anterior part of the internal malleolus of the normal 
tibia including the cpiphvseal cartilage plate This 
section of the bone was implanted into the defect 
in the lower end of the opposite tibia which was 
destroyed bv the osteomyelitis The upper end of 
the graft was fitecl to the tibia bv a silver wire 
This boy was foDoned for 16 vears and at the age 
of to years there was excellent function of the leg 
with s centimeters in shortening as compared to 
4 5 centimeters in 1914 

Straub concluded that the transplantation 
of the piece of bone was successful in so far 
as the survival of growth and function of the 
epiphysis was concerned One cannot help 
being impressed with the almost normal 
restoration of the form of the lower end 0/ 
the tibia, but careful study shows that there 
has not been any appreciable length growth 
in the transplanted segment of bone The 
silver wire which was placed about the 
transplant at the time of the operation is 
the same distance from the lower end of the 
tibia after the elapse of 16 years as it was at 
the time of insertion Remembering that 
the greatest growth takes place normally at 
the upper tibial epiphysis, it is possible that 
additional compensatory growth accounts in 
part for the almost equal growth dunng the 
latter years on the two sides 

A few months later an article appeared by 
Fohl in which he reported the results of bis 
experimental transplantation of the epi 
physeal cartilage plate with a piece of the 
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diaph>sis as gl^^ng almost normal growth 
In two expenments in this same senes there 
was a \erj marked shortening and three 
complete failures but he does not offer an\ 
explanation for the discrepancies In another 
senes he transplanted the epiph>seal carti- 
lage plate with the entire epiphjsis In 2 
expenments there was full bone growth, in 
3 cases there was moderate shortening — two 
without bowing of foot and one with bowing 
of foot In one case there was full los.s of 
growth and marked bending of foot The 
tables he presents are not conMncing and 
there are several mathematical errors In 
one expenment he transplanted the epiph>s- 
eal cartilage plate in an ape and got normal 
growth FoU concluded from his expen- 
ment that the substitution of a lost epiphyseal 
cartilage plate bj a transplanted cartilage 
plate, plus a piece of the diaphjsis, has a 
practical clinical application 

Following the publication of these articles 
of Straub and Fohl renewed interest was 
excited in this interesting subject Feeling 
that m> original findings were possibl> in- 
correct I thought it ad\isable to repeat 
Fohl’s expenment also those of Heller If 
the findings of Fohl and Heller are correct 
then one is justified in attempting to carr> 
out such a procedure in man with expecta- 
tions of obtaming successful results On the 
contrary, if they are wrong then one should 
not attempt to transplant the epiphjseal 
cartilage plate and submit the patient to a 
needless operation 

In our endea^or to present further e^^- 
dence for or against the transplantation of 
the epiphjseal cartilage plate, the following 
group of expenraents was performed upon 
> oung, growing rabbits 

1 Reimplantation of the epiph> seal carti- 
lage plate with a ^ erj thin laj er of adjoining 
osseous tissue 

2 Reimplantation of the ^e^ ersed epiphj s- 
eal cartilage plate 

3 Reimplantation of the entire epiphjsis 
and epiph> seal plate 

4 Reimplantation of the epiphjsis with 
the \ar\mg lengths of the diaph>sis 

5 Reimplantation of the epiphjseal plate 
with a portion of the epiphj sis and diaphjsis 


6 Reimplantation of the epiphjsis and 
piece of diaphjsis with epiphjseal cartilage 
plate destroyed 

7 Check experiments in which the epi- 
physeal cartilage plate of both radius and 
ulna was destroyed 

/ Rctinplantaiion of the epiphyseal carli- 
loge plate Under ether anaesthesia an inci- 
sion was made on the dorsum of forefoot near 
the lower end of the ulna The epiphjseal 
cartilage plate of the ulna was exposed The 
epiphjseal plate was then excised wnth a \erj 
thin lajer of adjoining osseous tissue, a sharp 
scalpel being used to make the cuts through 
the penosteum and osseous tissue After 
the plate was removed it was reinserted and 
held in place bj sutunng the overljing tissue 
In order to determine the exact amount of 
growth at either end, one or two silver shots 
were placed m the cortex of the diaphjsis 
After completion of the operation a roent- 
genogram was made so that at a later date 
It could be used for determining the amount 
of growth At the end of the desired experi- 
mental period the animal was sacrificed in 
the gas chamber There were 5 experiments 
m this senes (Fig i) The findings are given 
in Table I 


TABLE I — REIlf PL AS TATIOV OF THE EPI- 
PnXSEAL CARTILAGE PLATE 


So o( 1 
eipmioent 

Duration o{ 
expenment 

Growth of 
bone 
operated 

Growth of 
normal 

Growth on 
epiphyseal 
side of marker 
la bone 
operated upon 


2S 

0 3 1 

0 6 

0 

22 

ur 

2 I 

3 2 

1 7 * 

6 

268 

0 S 

2 6 

0 


168 

0 4 

2 8 

0 

I 

221 

0 4 

I 3 

0 I 


Psrt d plate not remo>rd 


In only one expenment, No 22, was there 
over 05 centimeter of growth while the 
normal growth was five times that amount 
In expenment No 22 there was a definite 
grow th on the epiphj seal side of the marker 
In the descnption of the operation it was 
stated that the cut passed diagonallj through 
the plate and some of the cartilage was not 
exased In view of the fact that there was 
no growth in the 4 other expenments it is 
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Fig I Experiment 7 Reimplantation of the epiphys- 
eal cartilage plate At the end of tfiS days the ulna 
operated upon had increased but o 4 centimeters while the 
normal growth was a 8 centimeters Compare the right 
leg operated upon with the normal left kg A At time 
of operation both tegs of equal length D Notice marked 
shortening of the leg operated upon nith the markets in 
the bones 

more than likely that the growth in expen 
ment a was due in part to cpiph>scal carti 
lage that remained behind 
It IS dilGcult to explain the wide dtscrep 
ancies between Hellet’s findings and those of 
present experiments In a similar set, llcller 
found almost complete growth after the 
reimplantation of the cartilage plate The 
difference in the results maj be due to a 
variation in the method of removal of the 
epiphjseal cartilage If Heller did not re- 
move all of the plate, the remaining cartilage 
ceils could proliferate with resulting increase 
in length of bone Heller obtained growth 
after boiling the plate so it is more than 
likely that he did not remove the entire 
plate One should keep in mind the fact 
that the cartilage plate is not a perfect 
cylinder but its borders are curved and irreg- 
ular In a straight, transverse cut close to 
the margins of the plate some cartilage cells 
may not be removed On the other hand, it 
may be claimed that in my experiment too 
much osseous tissue was removed with the 
plate and the adhering osseous tissue pre- 
vented the access of nourishing tissue fluids 
of the transplanted cartilage which were nec- 
essarj for its proliferation In removing the 
plate extreme care was taken so that a very 
thin la> er of osseous tissue was removed 



1 ig a ! xperiment 18 Reimplantation of the reiened 
eniphyscal caitilage nlate \V the end of 147 days tht 
ulna operated upon nad increawd o; centimeters wble 
the normal bone grew 3 3 centimeters Compare ihepositioa 
of the shots at time of operation id A with those m B at 
the termination of expenment There has been no growth 
at the distal epiphyseal pbte \ NoUce equal length of 
both legs at operation II Notice marked shortening of 
teg operated ujxin at end of experiment 

Mr'Wing the retmpbuled epiphyseal carti 
lage plate An incision was made over the 
dorsal surface of the lower end of the ulnar 
bone and dissection was carried down to the 
epiphyseal cartilage plate The cartilage 
plate, with a very thin section of osseous tis 
sue, was then excised The plate was reversed 
so that the side toward the epiphysis faced 
toward thcdiaphysisandwasthenreimplanted 
A silver marker was placed in the diaphjsis 
The overlying tissues were brought together, 
an adhesive plaster dressing was applied to 
the foot, and the animal was allowed to go 
about after recovery from the anxsthetic 
At the completion of the expenmental time 
the animal vv as sacrificed (F ig 2) The results 
arc shown m Fable II 

SUMMARY 

In only one experiment was there any 
growth In this experiment the anterior part 
of the plate was not removed, which could ac 
count for some of the growth, although not 
the entire amount It is impossible to explain 
why there is absolutely no grow th in any of the 
others and an increase m length in this expen 
ment Heller found uniformly growth in bones 



HAAS TRANSPLANTATION OF THE EPIPHYSEAL CARTILAGE PLATE 96; 



Fig 3 Experiment 21 Reimplantation of the entire 
epiphyseal end of the bone mduding the epiphyseal 
cartilage plate Growth of bone operated upon at the end 
of 120 days, o 6 centimeters Growth of normal bone, 3 2 
centimeters No growth distal to the shots A, At opera 
tion B, At end of 120 days 


Fig 4 Erperiment 8 Reimplantation of the entire 
epiphysis with a piece of the diapfiysis 158 days Growth 
of bone operated upon, 2 centimeters Growth of normal 
bone, 2 1 centimeters The epiphyseal cartilage plate of 
the radms was destroyed also m this expenment Com 
pare the bones at tunc of operation m A with those at 
the end of 158 days in B 


m which the plate was reversed In the senes 
reported here m which the entire plate nas 
removed no growth took, place It is possible 
that Heller did not transplant the entire plate 
^vlth the cartilage columns That such may 
be the case is supported by his own experi- 
ments m which he obtained an appreciable 
growth even after he had destroyed the 
cartilage plate by boiling before reimplanting 
Reimplantation of the entire epiphysis in- 
cluding the epiphyseal cartilage plate The 
distal end of the ulnar bone was exposed by 
an incision on the dorsal surface of the foot 
A cross cut was then made through the 
metaphysis and the distal end of the bone 
was removed, after which it was reimplantcd 
in Its original position A silver marker was 
placed in the diaphysis The wound was 


TABLE II — RESULTS OF REVERSING THE 
EPIPHtSEAL CARTILAGE PLATE 


No of 
experiment 

Duration of 
experiment 
days 

^ Growth o( 
operated j 

Growth of i 
aornul 
bone 1 
cm 

Growth 
toward 
epipivseal 
end from 
marker 

12 

8 


0 

0 

tl 

22 

0 

0 

0 

13 

140 

I 0 

2 0 

4* 

17 

147 

0 8 

3 7 

0 

iS 

147 


3 3 1 

0 

16 

149 1 

2 7 

3 8 1 

2 it 


*Non union with g»p between fragments 
TAnlenof portion w pJate sot removed 


closed in layers, an adhesive dressing was 
applied, and, after recovery from the anaes- 
thetic, the animal was allowed its freedom 
(Fig 3) 

There was absolutely no growth m the 
rcimplanted bone in either one of the two 
experiments This is in direct opposition to 
the results obtained by Fohl m his reported 
experiments I can offer no explanation 
except that it is possible that FohVs incision 
passed distal to the cartilage columns, which, 
not being disturbed very much, functioned 
in a normal manner 

Reimplanting of the entire epiphysis with an 
adjoining piece of the diaphysis Through a 
dorsal incision in the lower end of the foot 
the distal portion of the ulna was exposed A 
cut was made several centimeters proximal 
to the epiphyseal cartilage plate, after which 
the entire distal end of the bone was removed 
and then reimplanted in its normal position 
The wound was closed m layers, an adhesive 


table III —RESULTS OF REIAIPLANTING THE 
ENTIRE EPIPHYSEAL END OF BONE IN- 
CLUDING THE epiphyseal PLATE 


No of 

expenment 

DuraUon of 
experiment 
days 

Growth of 
operated | 

Growth of 
n^mal 

Growth distal 
to marker in 
Derated 

21 

120 

0 6 

3 2 

0 0 

4 

190 

0 S 1 

t 3 

0 0 



964 


SURGERY, GYNECOLOGY AND OBSTETRICS 


found (i) a moderately equall> contracted 
pelvis, (2) a moderatelj flattened one, or (3) 
a pelvis within the lower limits of normal 
Therefore, in considenng the usual pcKic 
contractions found in cases of disproportion, 
It IS helpful, by means of the accompanying 
drawing (Fig i), to visualize them m relation 
to the normal supenor strait A in this figure 
represents the moderately equally contracted 
pelvis present in persons of small stature m 
most races, and the most frequent type of 
contracted pelvns in the black race In 
evaluating a pelvis of this type, both antcro 
posterior and transverse diameters appear to 
be of equal importance Transverse room is 
most essential if consistency with the size of 
the fetus is to be preserved This type of 
pelvis IS very often assoaated with rachitic 
changes, and evidences of the lesions should 
be sought for, espeaally m the contour of the 
antenor surface of the sacrum Here direct 
vaginal palpation and roentgenologic exam 
mation are of great v alue C in Figure j repre 
sents a combination of the generally contract* 
ed and flat pelvis This is often the result of 
the supenmposition of rachitic changes in 
childhood the pelvis of an individual of 
small stature 

In considering disproportion in association 
With these abnormal pelvic changes, weshould 
bear in mind the premise that the average 
fetus, of 3,000 to 3,500 grams, 48 to 51 
centimeters m length, with an ocapito 
frontal diameter ii to 12 centimeters and bi 
parietal diameter g to 9 5 centimeters is for 
practical purposes always obstetncally com 
patible with the normal sized pelvis 

In the inv estigation of the individual case, 
there are certain points other than the mater- 
nal pelvic and fetal cephalic relationships 
which often furnish important information 
The stature and gait of the individual may be 
studied with profit The familial physical 
characteristics of both husband and wife may 
be important A husband or a wife of small 
statute who comes from a family inwhichla^e 
stature is a dominant factor may transmit 
this latter characteristic to the offspring In 
this country, where intermarriage of different 
racial stocks is common, one often surmises 
that the principal etiological factor m certain 


cases of disproportion may rest largely m the 
field of genetics 

The age at which the patient walked may 
give us a due to rachitic changes m the pelvis 
In the general physical examination, not only 
should outspoken curvatures of the spine be 
noted, but it should be remembered that even 
slight lumbar lordosis may be associated with 
anteroposterior shortening of the superior 
strait The conformation of Michaelis’ rhom 
bold is important Flattening of this figure 
from above downward or from side to side is 
usually definitely associated with pelvic con 
traction In the multiparous patient, much 
important information may be gained from 
the character of the earlier labors However, 
such information must be carefully evaluated 
The previous labors may not have been at 
term, or labor may have terminated without 
difficulty because of the subnormal weight of 
the full term fetus 

EXTERNAL AND ISTERKAL PELVIJIETRy 

When we consider the information that is 
essentia] to determine the pelvnc and fetal 
relationships, it becomes apparent at once 
that external pelvimetry is of value only as a 
guidepost to the true size of the maternal 
pelvis It often fails m this function, so that 
at present we regard these external measure 
meats only as adjuncts to other and better 
methods of investigation The usual external 
pelvic measurements taken are the inter 
spinous, intcrcnstal, and external conjugate 
diameters The importance of the first t"0 
has been overestimated The relationship of 
the one to the other has been emphasized as 
of diagnostic significance m the presence of a 
rachitic pelvis, but it is certain that a rachitic 
pelvis may present the normal relationship of 
these two diameters Furthermore, the length 
of the intcrcnstal diameter cannot be taken as 
any indication as to the available transv erse 
room at the superior strait 

It is true the shortening of these measure 
ments and that of the external conjugate are 
usually present in generally contracted pelves, 
but It is equally true that a perfectly normal 
sired i>elvic canal may exist in certain short 
statured, “light boned” individuals 
external pelvic measurements are notably 
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Fig I Showing outline of superior strait m normal 
pelves, indicated by interrupted line, and the most usual 
types of contracted pelves, indicated by the black line 
The normal pelvis measures, m the anteropostenor diam 
eter, 10 centimeters, transverse diameter, 125 In A the 
generally contracted pelvis measures, anteropostenor 

shortened An evample of this is shonn in 
Figure 2, which is a pelvigram of a small 
white pnmipara, aged 23 years The external 
measurements were interspinal 220, inter- 
cnstal 24 75, external conjugate 16 75 At 
the end of a 12K hour labor, an eas> forceps 
extraction of a 3,256 gram baby was per- 
formed The roentgenogram shows a normal 
pdvic inlet anteropostenor diameter, ii 25, 
transverse diameter, 12 s centimeters 
Most men of experience will agree that the 
information gained from determining the 
length of the external conjugate diameter 
IS not as important as was once supposed In 
the first place, in the absence of a definite 
posterior bony landmark, the measurements 
of two observers may not agree withm a 
centimeter of one another Secondly, while 
marked shortening of this diameter is usually 
indicate e of shortening of the anteropostenor 
diameter of the inlet, moderate degrees of 
such shortening of the external conjugate are 
difficult to evaluate Howe\er, I feel that 
these external measurements should still be 
used m our routine examination, but that 
they should be thought of as guideposts onl> , 
and not regarded as criteria of the true condi- 
tion at the superior strait 

The determination of the diagonal con- 
jugate per \aginam, when it can be made, is 
an important and useful measure I qualify 
this statement, since in certain individuals 
the sacral promontory cannot be reached be- 


dumeter, 9 centimeters, transverse diameter, 10 74 to 
II 25 In B, the simple flat pelvis, the anteropostenor 
diameter IS 8 to 8 5 the transverse diameter is 12 5 In C, 
the general contracted flat pelvis, the anteropostenor 
diameter is 8 to 8 5, the transverse diameter is 10 75 to 
II 25 

cause of the height and thickness of the 
symphysis pubis In many nulliparous women, 
because of the rigidity and sensitiveness of 
the soft parts, the method cannot be used 
without an anesthetic For an examiner to 
state that his inability to reach thepromon- 
tory by palpation is pnma facte proof of an 
adequate anteropostenor diameter of the 
superior strait is, of course, ndiculous Fur- 
thermore, the transverse diameter of this 
plane cannot be even approximated b> this 
method Nevertheless, a reasonable effort 
should be made to measure the diagonal 
conjugate, always remembering that there 
may be an error of at least o 5 centimeter in 
calculating the true conjugate With regard 
to determining the pelvic inclination, I agree 
with Williams (15), who states “Exceptwhen 
markedly abnormal, the pelvic inclination 
possesses no practical obstetrical significance, 
and IS of value only in the study of atjpical 
pelves and m anthropology ” 

OUTLET PELVIMETRY 

In considering pelvimetry of the inferior 
strait, it may be said that serious dispropor- 
tion seldom results from outlet contraction 
unassociated with contraction at the inlet 
The importance of measuring the outlet, 
however, should not be minimized The 
funnel pelvis and its relation to penneal 
laceration and the arrest of labor must be 
recognized Fortunately , the landmarks used 
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Iig j Pel\]Rram of primipara with small eTitmal 
measurements The anteroposterior diameter measures 
1 1 25 centimeters the trans\ersc t} 5 centimeters 



I ig 4 Koenteenogram of ‘ small round pel\is The 
anteroposterior diameter measures 975 the transierse 
10 s 


for measuring the outlet arc rcidil> rccog 
nized, and outlet pcKimetrN is quite satis 
factor) for determining the essential diarn 
etera of that plane The instrument which wc 
ha\e found of \aluc is the outlet pelvimeter, 
v\ hich I described 10:915(10) 

SLS 1 MAR\ OF FXTFRVVL PFLMMFTRV 
In general then the procedures noted arc 
usuall) emplojed for determining the size of 
the maternal pelvis With regard to those 
methods pertaining to the superior strait, I 
think It must be concluded that for the most 
part the> are not onlj inadequate but often 
misleading It would appear that if wc arc to 
gam more accurate knowledge of this im 
portant pelvic plane other methods must be 
emplo>ed and it seems be>ond doubt that 
such methods must have a rocntgenographic 
basis This idea has become grcatlj rein 



Fiff 3 Perforated lead sheet Perforations exactly t 
centimeter apart 


forced in mv mind since surve>ing the 
results witli roentgen pclvimctr> m this 
clinic — an experience now extending over 8 
>cars 

H) means of the roentgenologic methods 
that wc are now cmplo>mg we are able to 
perform two imporlant maneuvers first, to 
measure accuralclj both the anteroposterior 
and transverse diameters of the supenor 
strait, and second, bv means of lateral pelvn 
grams, to outline the relationship of the 
promonior) and anterior surface of the 
sacrum to the posterior surface of the sjm 
ph>sis pubis This latter procedure is par 
ticularl) useful in a patient in whom a 
rachitic pelvis is suspected Furthermore, m 
patients at term it gives an excellent idea of 
the relationship of the presenting part to the 
pelvic brim 

ROLNTCFS PELVIMETRV 

I do not propose m this communication to 
go into the exact details of our technique for 
roentgen pchimetrj I would refer those 
interested to m\ two latest publications (8, 
11) on the subject I will, however, outline 
bnefl> the methods In pclvimetrj of the 
superior strait, the patient is placed in the 
semi recumbent position on the table, v'lth 
the tube 30 to 36 inches abov e the plate The 
supenor strait is made as nearlj horizontal as 
IS consistent with the comfort of the 
The level of the superior strait is established 
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Figs s and 6 Roentgenograms showing feta! head tn utero at term Occipitofrontal diameter readily measured and 
outline of cranium easily demonstrated 


by means of calipers The distances between 
the top of the symph> sis and the top of the 
table, and between the depression beneath 
the fourth lumbar spine and the top of the 
table arc then measured The tube is centered 
as nearly as possible over the center of the 
superior strait In general, this point is 5 
centimeters posterior to the upper border 
of the s>mphysis A suitable exposure is 
made and the patient is removed from the 
table— the tube and exposed plate rcmatmng 
in position A lead sheet (Fig 3) with per- 
forations exactly i centimeter apart is now 
introduced in the same plane as that previous- 
ly occupied by the superior strait, and a flash 
exposure made on the same plate Develop- 
ment of the plate reveals the outline of the 
superior strait and the exposed dots The 
space between each two dots equals a distance 
of I centimeter m the plane of the supenor 
strait Calculations are made directlj on the 
film by counting the dots in the diameter to 
be measured (Fig 4) 

In making the lateral pelvigrams, the 
patient is placed laterally on the table and 
the tube centered over a point midway be- 
tween the upper border of the symph>sis 
pubis and the depression beneath the fourth 
lumbar spine The centimeter perforated 
sheet may or ma> not be used Generally, we 
do not employ it in connection with these 


lateral roentgenograms, since we prefer to 
measure the anteroposterior diameter by the 
previous method, which also makes available 
knowledge regarding the transverse diameter 
Of the two procedures outlined, roentgen 
pelvimetry of the superior strait is more fre- 
quently used The lateral technique is em- 
ployed only when a rachitic pelvis is sus- 
pected, or in certain cases in which there is 
failure of engagement in the first stage of 
labor The importance of accurate mensura- 
tion of the transverse diameter of the superior 
strait is apparent when we consider the more 
usual types of contractions found in this plane 
It is obvious that when shortening of the 
anteroposterior diameter occurs, compensa- 
tion must be found in the transverse diameter, 
if the obstetrical compatibility of the fetus 
and pelvis is to be maintained It would 
appear, therefore, that the length of this line 
shares in importance with that of the antero- 
postenor diameter In a recent paper, I hav e 
attempted to emphasize this point, as deter- 
mined by our roentgen method (12) 

FETAL CEPHALOJIETRV 
The importance of fetal cephalometry is at 
once apparent m considering the problem of 
disproportion While the methods usuallj 
employed in determining the maturity of the 
fetus and the size of the fetal head give us an 



968 


SURGERY, GYNECOLOGY AND OBSTETRICS 



F>g 7 Lateral roentgenosnm at term rnncipa) 
points outlined to show relationshipoffetal head to prom 
ontory and symphysis No disproportion 

approximate idea of these important data, 
the roentgen technique promises to be of as 
great value m this connection asm pclvimetr> 
At the end of the thirt> sixth week of a 
normal pregnane) , n e expect the fetal head 
to be engaged in the pelvic brim Lack of 
engagement generall) depends upon one of 
three conditions (i) A somewhat distended 
uterus containing a small fetus w htch does not 
require the additional peU^c space (2) A 
relaxation of the abdominal vsalls m a mul 
tiparous patient (3) Disproportion betnecn 
the fetal head and the superior strait There 
fore, if proper treatment is to be afforded, 
those cases in which engagement docs not 
occur during the last month of pregnane) re 
quire frequent observation and supervision 
One of the principal signs of probable dis 
proportion seen in pnmiparous women is the 
abnormal projection of the abdominal wall 
as term is approached In multiparous 
women, owing to the abdominal relaxation 
which IS usually present, this sign is not of the 
same significance However, if present m 
either group, the underl>ing cause should be 
determined The relation of the head to the 
pelvis may be tested b) the method of Kerr 
(5) In this procedure, the external hand 
grips the head, as suggested b> Pawlik, and 
pushes It into the pelvis, while two fingers of 
the left hand introduced into the vagina 
determine the relation between thepeivnsand 
the head The thumb of the “internal" hand 
ma) be utilized in palpating along the bnm, 


m order to estimate the degree of overlapping 
of the fetal head This procedure may be 
employed without anxsthesia, but greater 
accurac) is insured if anTsthcsia is used 

Mueller's well known procedure consists 
cssentiall) in having an assistant force the 
head down into the inlet, while the examining 
fingers determine the degree of descent into 
the pelvis Such methods often give us 
valuable information, but, on the other hand, 
no knowledge of the real size of the fetal 
head or of the extent to which it may be 
molded With regard to determining the size 
of the fetal head through the thickness of the 
abdomen, the methods of Perret (7) and 
McDonald (6) may be mentioned, but they 
have not proved to be valuable for the reason 
that the thickness of the abdominal wall 
cannot be accuratcl) determined 

Wc have been impressed in our mvestiga 
tions (13) b> the uniformit) vvith which the 
unengaged fetal head rests in the lower 
abdomen, with the occiput directed trans 
vcrscly to the right or to the left Even when 
the head is dipping, w c find that the deviation 
of the occiput antcnorl) or posteriori) makes 
but little difference in our measurements \\ c 
believe, therefore, that in an) patient m whom 
the position of the brow and occiput can be 
determined by abdominal palpation, the plane 
of the occipitofrontal diameter can be cstab 
lished and accurate measurements obtained 
by toentgenogroph) 

Not only can the occipitofrontal diameter 
be immediately read from the dev eloped plate, 
but It IS possible also to reconstruct the out 
line of the fetal cranium in its true proper 
tions (Figs s and 6) In subsequent studies, 
wc propose to make use of this fact to deter 
mine the effect of labor on molding of the 
fetal head 

We have found that the length of the 
biparietal diameter is satisfactorily deter 
mined on the basis of its ratio to the length 
of the known occipitofrontal diameter In 
order to establish this ratio, we studied the 
measurements of 149 fetal heads which had 
not been subjected to tuoldtng In this senes, 76 
were born by uncomplicated breech extrac 
tion and 73 by electiv e cesarean section In 
Soper cent of these cases m which the length 
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Fig 8 Pelvic roentgenogram at term Showmgpossibrt 
ity of pelvic menauration even at end of pregnancy 
Small round pelvis The anteroposterior diameter mcas 
ures 9 Sf transverse, 10 75 

of the occipitofrontal diameter measured be- 
tween 105 and 12 5 centimeters, the length 
of the bipanetal diameter measured from 9 
to 10 centimeters In studying the entire 
group, we rvere surprised to find that this 
ratio was remarkably constant For instance, 
m 56 of our cases with an occipitofrontal 
diameter of 12 centimeters or over, the aver- 
age length of the bipanetal diameter was 10 
centimeters In 85 with an occipitofrontal 
diameter above 10 centimeters but below 12 
centimeters, the average bipanetal diameter 
was g o centimeters 

From these relations, w'e have constructed 
the following table 

Gi\ en an occipitofrontal diameter 

of 12 5 subtract 2 5 for bipanetal 
12 o 25 

II 5 20 

no 175 

10 s 15 

100 15 

90 I s 

We have checked figures in a number of cases 
which we have been able to study before and 
after cesarean section, and have thus far 
found them to be remarkablj accurate 

FETAL MATUPITV 

Authorities agree that the best mde^ to 
fetal age is the fetal length, or crownwheel 
distance — a measurement which it is difiicuU 



Fig 9 Roentgenogram of same case as m Figure 8 for 
cephalometry i» uUro Occipitofrontal diameter, lo 5, 
bipanetal diameter, 9 o 


to determine in certain patients with thick 
abdominal walls, or those with hydramnios 
The determination of the length of the 
occipitofrontal diameter may furnish valuable 
data bearing on this question, for we have 
found that this length bears a definite relation- 
ship to the length of the fetus From our 
data. It would appear that an mtra-uterme 
ocapitofrontal diameter of 115 or over 
signifies a safely mature fetus, while a meas- 
urement of II o indicates that the fetus is but 
slightly, if at all, premature A diameter be- 
low 10 5 centimeters m length would appear 
to indicate unquestionably that the fetus is 
premature (14) 

LATERAL FELVICRAMS 

We have already spoken of obtaining the 
lateral pelvic roentgenogram This procedure 
IS extremely useful m cases of suspected dis 
proportion, because the direct relationship of 
the fetal head to the anteroposterior diameter 
of the inlet may be determined (Fig 7) It is 
also of value m determining the exact descent 
of the fetal head m those patients who are 
undergoing a test of labor I have previously 
pomt^ out (9) the value of lateral pelvTgrams 
in the diagnosis of rachitic pelves 

In a discussion of disproportion, two other 
important factors must be considered These 
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are the force of the uterine contractions and 
the abilit) of the fetal head to become molded 
With respect to the latter, %\c cannot say at 
this time just ho^\ achpt'ible the fetal head 
ma> become, but ^\e know that cxcessiae 
molding causes excessu e cranial stress, result 
ing in overstretching and tearing of the 
tentorium cerebelli and falx cerebri In this 
connection, Ehrenfest (2) and Holland (4) 
have shown that the long dcla> in expulsion 
of the head resulting from disproportion 
leads to marked h>pcremization of certain 
parts of the brain, with exaggerated anxmiza 
tion of other parts rherefore, where the 
outcome is questionable because of the exist 
cncc of disproportion, we should not o\ cr\ alue 
the abilit> of the head to become molded 

SUMM \R\ 

In the foregoing the methods used in this 
clinic for determining disproportion between 
the fetus and the maternal pcKis are sum 
marized These methods are not all usc<l 
routmelj m the examination of pregnant 
women, nor are thc> all used in all cases of 
suspected disproportion The methods are 
adapted to the individual case The inter 
prctation of the tindings is judged in the light 
of clinical experience Our results show one 
thing to be certain— in doubtful cases much 
of the guesswork of former > cars is eliminated 
The methods ma> be used at all stages of 
pregnane), and even in the first stage of 
labor (Figs 8 and 9) The apparatus and 
technique are cxtremel) simple It is the 
wnters opinion that the time has arrived 
when to treat doubtful cases of disproportion 


Without proper roentgenological examination 
is as culpable as to treat fractures without the 
aid of the same diagnostic means If these 
methods prove as valuable as they now seem 
to be, it IS hkcl) that in the future, in addition 
to the methods now in common use, roentgen 
mensuration of the pelvis will be carried out 
in all primiparous patients 
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T he results to be aimed at in subtotal 
th\roidectom> are First, to furnish an 
ordeal which is neither painful nor nerve 
racking to the patient, second, an operation per- 
formed under such conditions that when a toxic 
state of the th>roid is present postoperative 
thjroid storm will not occur, third, the removal 
of sufficient gland substance to avoid recurrence 
of hjpcrth>roidism and not enough to cause 
h>poth\roidism, and fourth (and in the opinion 
of the patient b> no means the least) a good 
cosmetic result with minimal scar The results to 
be a\ oided, w hich may be grouped under the most 
frequent complications, are first, secondar> 
hsmorrhage, second, changes m the voice follow- 
ing operation, and third, postoperative tetan> due 
to destruction or removal of the parathyroid 
bodies 

The pre operative preparation of the patient is 
best carried on in conjunction with an internist in 
order that the proper time for operation in senous 
cases maj be determined b> consultation and one 
indmdual does not hav e to make the decision In 
this way undue enthusiasm on the part of the 
surgeon and undue conservatism on the part of the 
internist ma> be curbed and a conclusion reached 
which will be of more benefit to the patient 
As an immediate pre operative preparation the 
patient is given 30 grams of sodium bromide the 
night before the operation An hour and a half 
before operation morphine sulphate, H gram, and 
scopolamine, V150 gram, are given h>’podermica!l> 
and then Fischer’s solution, 6 ounces, at body 
temperature, containing glucose 5 per cent and 
sodium bromide, 60 grains, are injected slowl> 
high in the rectum b> gravity through a small 
catheter Three-quarters of an hour before 
operation another dose of the same amount of 
morphine and scopolamine are given hypodenni- 
callv and b> the time for removal to the operating 
room the patient is usuall> asleep and the journe> 
IS accomplished without disturbance of this sleep 
In another communication I have given the 
reasons wh> it is m> opinion that cervical para 


vertebral anesthesia prevents cardiac storm dur- 
ing and after operation, and this t^pe of anssthe 
sia is now employed in all mj personal cases It 
IS interesting to note that though the patient mav 
be disturbed somewhat during the injection of 
one side of the neck, bj the time the upper in- 
jections are made on the opposite side the patient 
once more passes into a quiet dreamj condition 
or even one of actual sleep 

Placing the patient in position with head 
thrown back, preparation of the skin with picric 
acid 5 per cent m 80 per cent alcohol, draping the 
field and changing of gloves and gown b> the 
operator occupies sufficient time for the ansesthetic 
to take effect and operation can be begun im- 
mediatel> 

A curved collar incision havnng a slight con 
cavit> upward and having its center about i inch 
above the episternal notch is made When the 
neck returns to its normal position, this will be 
found to he in such a position that m women it 
will be covered b> a string of small beads It is 
important that the upward curve of the incision 
at either end where it overlaps the edge of the 
stemomastoid muscle b> about an inch be \er> 
slight as othenvise the scar at this point will be 
visible The incision is carried downward through 
the plat>sma throughout its entire length until 
the vessels passing up and down over the pre 
tracheal muscles and the muscles themselves, 
including the inner portions of the sternomastoids 
are uncovered It is important that any sizeable 
bleeding points in the subcutaneous tissue be 
clamped and ligated at this time If this is not 
done now, it ma> be neglected later and bleeding 
from the small v essels, particular!) those ov er the 
episternal notch and in the angles of the wound 
maj give rise to secondar> hemorrhage which, 
though not necessanl) dangerous, nevertheless 
results in considerable oozing w hich is alarming to 
the patient 

Tile upper flap is dissected upward as far as the 
th>roid cartilage and the underljing muscles are 
well exposed The lower flap is also dissected free 
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from the undcrhing structures for about half an 
inch in order to gne it a small amount of pta) 
and allon suturing to be done htcr iih more ease 
and more accurate apposition of the plat>'sma 
muscles and skin The anterior juguhr \ems arc 
non clearl) seen !>ing on the surface of the 
pretracheal muscles and act as guides between 
which a longitudinal tnctsion is made to separate 
these muscles m the median line from the lc^el of 
the notch of the thjroid cartilage above to the 
epistemal notch below The edge of the stemo- 
hjoid muscle is lifted up and the 8tcrnoth>roid is 
seen beneath it It is freed in turn bj di\ idmg the 
fascia along its inner margin bj sharp dissection 
and then sweeping the finger beneath it following 
the line of cleavage between it and the th>roid 
gland until the muscle is freed from the gland 
from the upper to the low er pole This is done on 
each side and the care with which it is done makes 
for ease in deliver) of the gland, for it is surprising 
how a few fibers of this muscle covering the 
thjroid will hinder the subsequent steps of the 
procedure With the finger passed beneath the 
ribbon muscles holding them forward, two clamps 
are placed transversely on cither side and the 
muscles are divided between them Warm moist 
compresses are now placed ov er the skin flaps and 
hooked spring forceps are placed in the muscles to 
give a good exposure of the gland (Fig i) 

The next step in the procedure is of extreme 
importance and is one to w hich little attention has 



been directed Man) )ears ago Kocher noted the 
fact that the supenor lar)ngcal nerve might be 
injured during ligation of the upper pole of the 
th)roid gland and more reccnll) Dilworth, New, 
Mullin, Berlin and Lahe), and Nordland have 
showTi that the superior or external lai^xigeal 
nerves contrary to the usual teaching of the text 
books, suppl) not onl) the cricoth)Toid muscles 
with motor fibers but also furnish motor mnerv*3 
tion to the inlcrar)tenoid muscle If, therefore 
during ligation of the upper pole of a high l)ing 
th> foid, the superior lar)Tigeal nerv e be injured it 
IS possible that voice changes mav result through 
loss of function of the cncolh)70id or inter 
arytenoid muscles The external branch of the 
supenor laryngeal nerve lies on the outer surface 
of the thyroid cartilage and the cricotbyToid 
muscle cov cred bv , and closely in contact with, 
the inner surface of the superior pole of the 
thyroid When ligating the supenor pole it mav 
best be av oided as follow s The upper margin of 
the thyroid isthmus and the inner margins of the 
upper poles are held in close contact with the 
cricoid cartilage and cricothyroid muscles by a 
band of fascia, the suspensory ligament of the 
thyroid, which passes downward from the 
thv rohy oid membrane and thy roid cartilage, and 
represents (he remnants of the embryonal stalk of 
the thv roid gland In some ca«es it contains theso 
called middle lobe of the thy roid It also contains 
internal branches of the superior thyroid artery 
which anastomose in front of the cncoid cartilage, 
and this anastomosis sends branches dow 
the isthmus and inner portions of the lateral lobes 

(Fig i) The first step in thyroidectomy, after 

exposure of the gland, is the div ision of the sus 
pensory ligament between clamps and ligation o 
the stumps (Fig a) If a middle lobe is present 
IS also clamped and ligated with the 
Thus there is left a small portion of normal thy r 
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which practically never becomes diseased The 
isthmus and upper poles are now free from the 
larynx and can be drawn forward and outward and 
the upper poles ligated vs ith No i chromic catgut 
with no danger to the superior laryngeal nerve 
(Fig 3) The ligature is passed through the tissue 
of Uie thyroid and includes the superior thyroid 
vessels, thus constituting a mass ligation of the 
upper poles I have practised this for many years 
and It has also been recommended by Gustav 
Schwyzer who believes that the healthiest tissue is 
found in the upper pole of the gland and that 
ligation en masse preserves it It is, however, well 
to examine the upper poles carefully and if any 
small adenomata are present the ligature should 
be placed above them so they may be removed 
with the remainder of the thyroid mass 

The upper poles being ligated, the fingers are 
passed along the lateral margins of the gland and 
the middle veins are clamped and divided, as 
recommended by Hertzler The finger Uien 
sweeps downward around the lower lobe which is 
delivered from its bed and brought up into the 
wound (Fig 4) The inferior thyroid veins are 
then clamped well toward the posterior surface of 
the gland 

This procedure having been carried out on both 
sides the line of division of the thyroid is now well 
mapped out by the ligature above and the clamps 
on the veins below With the finger behind the 



gland, the upper pole is divided and the incision is 
carried downward in front of the clamps (Fig 5) 
The vessels are clamped within the gland as they 
are reached and the finger behind the posterior cap- 
sule serves two purposes The clamping forceps 
can be prevented from grasping the capsule and 
endangering the recurrent nerve and parathyroids 
and the sense of touch tells the operator how much 
thyroid tissue he is leaving attached to the cap- 
sule and only a thin layer of tissue should be left 
During this procedure an assistant rolls the gland 
over toward the midline and as the trachea is ap 
proached the incision moves toward an anterior 
plane m order to leave a triangular piece of thy- 
roid m front and lateral to the recurrent nerve 
During this part of the operation, the patient is 
aroused and made to speak as each clamp is ap- 
plied and before any further incision is made in 
order to make sure the recurrent nerve is not 
caught m a clamp or pressed upon 
The lower and lateral branches of the inferior 
thyroid artery are easily caught by clamps but 
the smaller branches which run m an antero- 
posterior direction between the inner surface of 
the lateral lobe and the lateral surface of the 
trachea are more difficult to catch and if not w ell 
clamped before being divided may retract and 
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l»e endangered during the procedure It the lobe 
IS rolled uell o\er to^^ard the opposite side and 
the depth of the incision carcfull> watcheil these 
\essels will be found to come into \iew as the 
trachea is neared and can be clamped at this time 
dig 6) While speaking of clamping vessels It IS 
well to remember that the jaws of clamps should 
alwasa be closed in a direction parallel to the 
course of the recurrent lar}ngcal nerve, that is 
from above downward, and never m a direction at 
right angles to it The small v cssels being divided 
the trachea is reached at a point halfway between 
Us posterior and anterior limits and the isthmus is 
separated from il Icav ing the la) er of fascia cover 
ing the trachea intact NVhen the procedure out 
lined has been earned out on both sides about 
five sixths of the entire gland is removed Icav mg a 
small piece of gland attached to each upper pole 
and a thin shell attached to the posterior capsule 
in the angle between trachea and cesophagus The 
vessels are now ligated with No i plain catgut and 
the clamps are removed, when the stumps fall 
backward into the depths of the wound If the 
clamping and ligating of vessels has been done 
carefull) and not too much thyroid tissue has been 
included in the clamps and ligatures, a mass suture 
of the raw surface of the gland to control oozing 
IS unnecessar) If there is no oozing I believe a 
suture of this t>pe is better omitted for the in 
sertion of a needle between trachea and stump of 



I «jj 6 The small v e veU alons the inner margin of the 
loLeareappcarini; an J areclampcd as they are encountered 


ghndma) endanger the recurrent larjngeal nerve 
b> either including it m the ligature or stnking 
and wounding it with the needle, or b) traction 
upon It which dislocates it forward as the inner 
leaf of the capsule covering the stump is drawn 
forward and outward to meet the outer leaf when 
the suture is tightened 
Before the closure of the muscles, the drains are 
inscrleil These are small gaure wicks which are 
passed between the sternal and clavncular heads 
of the stcrrvomasioid muscle on either side and 
emerge near the lateral angles of the wound as 
suggestcclb) Lahc) The) prevent the occurrence 
of the dimple and adhesion which sometimes 
follow midline drainage B) the time this stage i» 
reached, the anxsthesia of the muscles ma) have 
worn off and it is wise to inject 2 or 3 cubic 
centimeters ol 1 per cent novocain solution into 
the sternomastoid before making the pathwa) for 
the drain This should be made with a pointed 
hxmostal (Rell) l)pc) and never with a sharp 
instrument because there mav be an aberrant vem 
lying at this point and if div ided it can cause ver\ 
troublesome hxmorrhage When the forceps has 
passed through the muscle the dram is grasped 
and drawn through from vvithin outward and its 
inner portion is laid o\ er the stump of the th) roid 
Drams are remov ed on the third or fourth da) 
The patient 's head is now niscd and the 
edges of the pretracheal muscles are sutured witn 
a lock stitch of No i chromic catgut As these 
are inserted, locked loops are passed around th 
anterior jugular veins above and below the line 
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muscle section When the muscle clamps are re- 
mo\ed these \essels do not bleed at once but it is 
important to remember that the> ma> open up 
later and cause troublesome haemorrhage if not 
securely ligated The internal edges of the pre 
tracheal muscles are now sutured throughout the 
whole length of their separation wiUi No i 
chromic catgut 

Sensation has now returned partially to the skin 
and Its edges should be anesthetized b> sub- 
cutaneous injection of i per cent novocain solu- 
tion introduced from within outward so the 
injection will not be felt bj the patient The skin 
and plat>sma are now approximated by a “der- 
mal" suture which is introduced by passing it 
first through the entire thickness of the flaps and 
next through the skin only, the next passes 
through full thickness and the next through skin 
only and so on (Fig 7) The approximation of 
both deep and superficial tissues % this method 
is accurate, insertion of a separate row of ab 
sorbable sutures for the plat> sma is avoided, and 
the resulting scar is a thin line m which the stitch 
holes do not show if the suture is removed before 
the fifth day 

A dressing of vaseline gauze covered by plain 
gauze IS held in place by an adhesive strap which 
passes behind the neck, where it is covered to 
prevent sticking, crosses over the dressing in 
front, and the two ends applied to the chest above 
the breasts The patient is then returned to bed 
where h>'podermocl>sis of 1000 cubic centimeters 
of normal saline solution is started immediately 





1 1" 7 Showing method of inserting suture in skin and 
plat>snu and site of insertion of drains 
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Fix 3 bLin Haps retracted and semi osat area of bone 
outlined for temporar> dissection 

cavity and eventually death was caused bj heart 
failure through intoxication 
The second patient died from aspiralional 
pneumonia In this case also operation was done 
under chloroform anssthcsia and preliminary 
hgation of the tongue arterj had been done 
previous to the rcmoxnl of the growth On the 
second dav after operation the temperature 
reached 395 degrees pulmonary symptoms 
developed, and the patient died 
The other patients made uneventful recoveries 
and left the clinic m a short time looking some 
what improved In 2 of the cases I used local 
regional anxsthesia — 80 to 90 centimeters of a 
yf per cent novocain solution The anasthesia 
was complete Briefly, the method was as fol 
lows The novocain solution was m]cctcd into the 
nerve endings of the cervical plexus it the dorsal 
margin of the sternocleidomastoid muscle The 
retromolar tngonem, and the alveolar and 
lingual nerves were blocked through the mouth 
and the solution was injected along the skin 
wound at the lateral margin of the mylohyoid 
muscles and under the mucosa of the bottom of 
theoralcavityin the region of the mental nerves as 



Fiff 3 Tonsur pulled tbroUfth Kound Illustrate AiiJe 
field of operation 

well as into the tissue of the tongue In the last 
patient ether anxsthesia was used 

Objections have been raised to the use of the 
infiltration method with novocain solution in 
cancerous grow ths but the use of chloroform has 
been advocated I believe that focal anasthesia 
IS the belter method and in the future I shall try 
to perfect the method, avoiding howevTr, the 
infillralion of the tissues in the immediate 
vicinity of the cancerous growth Preliminarv 
ligition of the lingual artery I do not believe is 
really needed for if the artery is tied off, it may 
give rise to the sensation of numbness of the 
stump of the longue 

In conclusion, I wish to stale that my method 
has been successfully used m the clinic of Prores 
sor Rasumowski (at Saratov) on 2 patients 
Furthermore, Dr Bodroff informed me at the 
last Congress of Russian Surgeons at Moko" 
that Professor Rolubakm had tried it m 2 of his 
cases, I of which was successful 

The method described has already been used m 
9 cases, in 6 of which recovery was uneventful 
and the patients have fair promise for the near 
future 
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CLINICAL APPLICATIONS OF BLADDER TUMOR PATHOLOGY' 

PAUL W ASCHNER, M D FACS, New Yob, 

Ffom the Surgical ''ervice of Dr Edwin Beet nnd the Laboratories of the Mount Smai Hospital 


T umors of the unnary bladder present a 
frequent and a difficult problem to the urol 
ogist This IS evidenced by the ever grow* 
ing series of cases reported from the larger chnics 
both m this country and abroad The ultimate 
object of analyzing groups of these cases is to 
determine the results of the various forms of 
therapy employed, whether thtj be physical and 
chemical agents, surgery, or combinations of the 
two For the individual patient one aims to be 
guided bv the deductions from such analyses m 
deciding what plan of treatment offers the best 
chance of cure When we discuss the modes of 
therapy at our disposal we understand each other 
reasonably well When we attempt, however, to 
indicate the nature of the disease process from 
which the patient is suffering, we are sometimes 
on common ground but frequently we are far 
apart and seem to be consersmg m foreign 
tongues The cause of this misunderstanding is 
due m a measure to the completity of the under- 
lying pathological problem but m much greater 
degree to the inaccurate and divergent terminol- 
ogy employed m the classification of the lesions 
not only by clinicians, but by pathologists as well 
That serious confusion exists is apparent, for one 
observes a frequent discrepancy between the urol- 
ogist’s and the pathologist’s interpretation of the 
individual patient’s malady Thus in some senes 
of cases the former has included in the carcinoma 
group, patients upon whose removed tumor tissue 
the pathologist of the same clmic has reported 
papilloma 

Now this bespeaks a certain lack of confidence 
on the part of the chnician in his colleague’s in- 
terpretation of the histology of the tumor Al 
though many urologists admit, as Gtraghty did, 
their inability to diflferentiate benign and malig- 
nant papillary growths by c> stoscopic inspection, 
they nevertheless choose to dispense with the 
biopsy, the court of appeal m the case of doubtful 
tumors elsewhere in the body They prefer to be 
guided by a therapeutic test, the mode of response 
to fulguration — electrodesiccation w ith the Oudin 
current, or electrocoagulation with the d’Arsonval 
current — (6, 7, 8) 

A shroud of my stery seems to inv est the subject 
of bladder tumors The following factors appear 
responsible for their being regarded as something 
apart from the neoplasms of the rest of the human 

•A bntfer report of this study »ppe»ftd m the JentMl ef 
Uuning of iddiuooal follow up data and some minor errors m the ' 
of Medicine March 6 ipjo 


body, not amenable to the usual classifications, 
nor to the usual modes of diagnosis and treatment 

1 In the earlier days of open suprapubic opera- 
tion, the removal of a seemingly innocent papil 
lary tumor, histologically benign, was frequently 
followed by the subsequent development of simi- 
lar tumors in the bladder and at times even in 
the drainage tract or postoperative scar This w as 
regarded as evidence of malignancy, and it was 
maintained that all papillary bladder tumors were 
carcinomatous, a view propounded years previ 
ously by Rokitansky and opposed by Virchow 

2 Patients with multiple papillary tumors, 
frequently small and sessile (papillomatosis), may 
subsequently have frank carcinoma of the blad 
der, or may develop metastatic phenomena and 
run a malignant clinical course (Buerger) 

3 Rare cases of papilloma of the bladder have 
been described, the cells of which show no appre 
ciable variation m ty pe or arrangement from those 
of the ordinary papilloma And yet the villi in- 
filtrate the bladder wall beneath the tumor pene- 
trating even into the perivesical fat Buerger 
reported one such and designated it as an infil- 
trating papilloma but correctly classified it with 
the papillary carcinomata Geraghty related a 
somewhat similar case 

4 The introduction and retention of the term 
malignant papilloma m the literature of the sub 
jeet has been one of the most potent factors m the 
misunderstandings which prevail It appears in 
the classifications of Geraghty, Young, Stenius, 
Scholl, Chnsteller, MacKenzie, Scott and McKay, 
and others By this term is usually meant papil 
lary tumors the cells of which are partly or en- 
tirely atypical or anaplastic but show no evidence 
of infiltrating the stroma or base These tumors 
correspond to the changed pipiUoma of Buerger 
which he rightly included among the papillary 
carcinomata m the final classification of his 
material 

5 The next factor is a corollary to the preced 
mg, namely that only such tumors are usually 
classified as papillary carcinomata which present 
infiltration of the bladder wall (e g , Geraghty, 
Stemus, Chnsteller, MacKenzie) 

6 The most recent addition to the sources of 
confusion is the classification of bladder tumors 
without reference to their gross pathology, their 
situation, extent, or mvasiv e character 1 he basis 

UtiieJ AnKiiUfn lojS.jci 1697 Slight discr^anciM »re due to theot>- 
cal UboUlioiis Preseated tt a lUted meetiag 01 the Sew Vork Academy 
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TABLE 1 \ — CLASSIFICVTION OF VEMCVt 
NEOPLASMS 

1 Primary epithelial tumors— 

A Papillaiy (fibro-epitbehal) tumors 
Papilloma (beniynl 
Papillar> carcinoma (maliRnant) 

Non infiltrating 
Infiltrating 

H "Non papillary (fiat) cpilhelial tumors 
\denomn (benign) 

Carcinoma (malignant) 

2 I rimary mesoblaslic tumors— 

A Benign 

B Malignant (sarcoma) 

3 Imbrjonal tumors— 

4 Secondary tumors — 

\ Ily extension eg fromproslnie cervit rtclum 

B By implantation eg from kidney peKis or ureter 

r By metastasis 

of this system rests pritnarilj on the ptojwrlion 
of undifferentiated (unripe) celU to dificrcntialcrl 
(ripe) cells m the gi\en neoplasm All hhddcr 
tumors arc looked upon as poteniialU maligntni 
b> those nho emploj this classification, eg, 
Broders and Bumpus The propcnstij for miv 
sue groisth is regarded as sufficient (0 consider 
them so This Mould seem a rcscr^ion to the 
Mens of Rokitansky 

If one now considers neoplastic processes in 
other parts of the bod> it becomes csident that 
analogous factore are encountered though not m ilh 
the same frequency ivhich oblMns m the field of 
vesical neoplasms nor is the s.imc interpretation 
put upon them (1) Thus the occurrence of mul 
tiple Marls or condylomaia on opposeil skin sur 
faces in such a May as to suggest contact lesions 
or implants is not considered a sign of malig 
nanc) The epithelial inclusion c>sts occumng 
after puncture Mounds of the skm (by hypodermic 
or suture needles) an. not regarded as malignant 
although they may become so occasionally (2) 
The occurrence of multiple neurofibromata m Von 
Recklinghausen s disease is likcM ise not so classi 
hed although sarcomatous changes may occur 
rarely in them Gastric or colonic polyposis may 
exist for years and is considered benign although 
carcinoma may deyelop from one or more of the 
lesions (3) Connecliye tissue groMths made up 
of cells indistinguishable from fibroblasts but not 
delimited by a capsule and myading the sur 
rounding subcutaneous structures, arc called fibro- 
sarcomata because of this invasiy e property alone 
A thyroid tumor may metastasise to bone neither 
primary nor secondary growth showing histologi 
cal features of malignancy yet these tumors are 
classified with malignant neoplasms The ade 
noma malignum, or destruens of the uterus lacks 


Ttntr I B — Tiir common y \RirTiFs of y^sicAt 

NFOrttSSIS tCCORDISC TO THEIR GROSS AND 
MICROSCOPIC CII \R \CTI- RS 

1 1 apitlom-y (liefiign)— cell uniformity and lypism— 

I edunculated Single 
Multiple 

Sessile I apillomatosis 

2 1 apUtary carcinoma— 

1 21 'Scattered areas of somewhat 

alyptsm 

I Cells of benign type (rare) jc 

f*d Stroma or stalk in 
I lasion 

Calls anaplastic j/e Submucosal base in 
tHypicab 1 vasion 

bf Musculans and pen 
[ SCSI al insasion 

j Son papillary tflal) mreno-na— 
a I ibro (scirrhus) 

I) Me luthry (transitional cell) 

. (from yon ffninn* gfandy 

'from urachua 
(I Muamoui 
e Ilornifying 

in Its cells and structure the microscopic ear 
mirks of malignancy but it is grouped with th“ 
idenocircinomas because of its properties 0! m 
filtrating the muscuhris ind metastasizing (4) If 
a tumor of the uterine endometrium presents only 
the cellular changes of malignancy Mithoul tyi 
dence of mfiltriting the muscularis one does not 
hesitate to label it atlenocarcmoma The term 
maligmnt ailcnomi would be a misnomer in such 
1 CISC, something ycry different b-mg connoted 
thereby is his just been pointed out (5) In ma 
lignant tumors m general one recognizes that a 
stige of deyclopmenl exists in which the lesion is 
sujierficii! y ct they are not excluded from the car 
cinomiti on this basis (6) The m\asiyc charac 
ter of a tumor his long been relied upon as an 
mdicition of its graye mlure Malignancy is not 
solely recognizable by cellular changes Invasion 
and metastasis ire iNo rclnblc indications, be the 
cells c\cr so innocent in appeirince 

There is need, therefore, of a classiticabon 01 
xcsical neophsm which will serye the pathologist 
by Its iccord w ith the general principles of tumor 
pathology and terminology, and will meet nc 
requirements of the clmicnn because it takes 
cognizance of gross as w ell as microscopic criieua 
Such IS I bclicye, the follow mg classification base 

upon the Utenture, and Mjvsn the material ot t e 
Mount Simi Hospitil ayiihblc for study since 
1911 (Table I A) , 

The common virieties of primary yesicai 
mors(TnblcI B) ire pipillomi, pipillary carci 
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Fig I Specimen taken for biopsy from a case of mul 
tiple papillomata of the bladder X45 


noma, and non papillar> carcinoma This simple 
>ei adequate classification t\as used b> the late 
Dr F S Mandlebaum in his beautifull> illus- 
trated contribution of 1907 (lol In this stud> 
of 37 cases he confirmed the belief that papillarj 
carcinoma ma> be primary, or ma> develop from 
a pre-etisting benign papilloma Buerger, of the 
same laboratories, m a senes of rtj cases, made 
a more detailed report of the histological catena 
upon V. hich the diagnosis of ‘ changed papilloma ” 
could be based (i) The changes he found oc 
curred not onl> in the deeper parts of the grow th, 
but in those portions accessible to cjsloscopic re- 



Fig 3 Biopsy specimen from a case of ‘ Wenopap 
illoma X36 



Fig ? Part of resected bladder wall bearing sessile 
type of papilloma Shows multiple stalks of origin and 
fuMon of the villi Xo invasion of stroma or base Xjj 

moval of tissue for diagnosis. Of ss cases of car- 
cinoma 13, or ?5 per cent, fell into this category 
and presented various stages of the transforma- 
tion Upon the basis of nib observations it be- 
came more and more customar> for the urologist 
to remove fragments of tumor tissue for micro 
scopic btudy and to be guided m a considerable 
measure therebj m meeting the therapeutic prob- 
lem which each case presented 

TECIIMQUE OF THF BIOPSY 
While fragments of tumor tissue maj be re- 
covered in washings of the bladder, a much more 





Pig 4 Biopsy Multiple small papillomata Shows 
oedema and intlammation of stroma, cystic degenerative 
changes in epithelium X45 
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certain method is their cjstoscopic removal l>> 
means of the rongeur forceps or Young s evsto* 
sconic rongeur, or the snare The simplest metho<l 
IS tne rongeur forceps applied through the operat 
ing c>stoscope If a single tumor is present (rag 
ments should be ^cmo^ed from sc\cral parts of 
the mass for the malignant changes maj be con 
fined to a limited area Tspecialli should more 
solid looking hxmorrhagic or necrotic areas be 
investigated If scvcnl tumors present themselves 
a biops) should be performed on as man) as 




1 iR 6 Jl«op»y from huRC pipiUiry tumor Shoftirj 
pipijloina architecture hut areas of br^e stypicat cells the 
imporUnce of which was not rccopnued Operati'e 
specimen papillary enremoma (type n) Ca e : Xi6j 

feasible, pvTlicularlj those which lack the Iv-pica! 
fluff) villous character of the benign papilloma 
If the mucosa about the base is nodular in appear 
ance this site should be attacked If the tumor 
IS flat and its central portion necrotic or ulcer 
alcd the forceps should be applied to the viable 
penpher) of the neoplism 
In man) instances the operator has sent to the 
bl>ofatorv bus of tissue which adhered to the 
fulgurating electrode \\ hile information may be 
denvetl from such mitcnal 1 have observed that 





liR 8 Itiopsy specimen of one of the tumors loun 
HI the iiUtlikr November igtS Papilloma Cas 

X4S 
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Hg 9 Bjopsy of retuttent tumor at fundus whu.h did Hg 10 ' section of the resected tumor showing 

not rtspond to fuiguration Papillary carcinoma Case 8 stroma and submucosal msasion (type re) Case 8 X4S 

such tissue frequently shows the effects of the In the cases of benign papillomata uhjch re- 
coagulatmg current and is unsuitable for reliable spond to endo\esical therapy the urologist should 

histological study Patients treated « ith electro- remove a specimen from the base of the tumor as 

coagulating currents and then subjected to biopsy soon as tbis becomes visible, or from the resulting 

may present not only these disadvantages but ulcer of the bladder mucosa whence the tumor 

also secondary inflammatorv changes, necrosis, sprang It is only m this v ay that the most 

and incrustation which render the task of the treacherous but fortunately rare form of papillary 
pathologist more arduous I would urge, there carcinoma may be detected in time I refer to 
fore, that the operator remove the tusue for diag- the inhlirating tumors the cells of which, e\en if 

tiosis and then apply his electrode to the tumor they invade the base, present no anaplasia, and 

This procedure will minimise bleeding and will differ in no detectable manner from those of the 
seal off the traumatized area Thorough irnga benign papillomata 

tion to remove liberated cells should follow With the increasing use of the endotherm knife 



1 ig tr Biopsy of smaJl papilloma appearing in the Fig la Biopsy of pedunculated papillary carcinoma 
bladder \ault three years after resection of papillary (lypeaa) Fulguratioa, dissemination Died of infihratiDg 
caremona Case 8 X4S papillary carcinoma aa months later Case x a X75 
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IiR !3 Operati'e specimen Area of lumor prc^eniinR 
at>7iical cells and mitoses Papillary carcinoma (l>'pc 
ia> 13 X45 

and surgical diathermj, ihc stud) of resected 
tumor bearing areas of the bladder wall has alM> 
been rcncleted less saltsfactorj because of the 
effects of the current urion the tissues \\hilc 
this IS disconcerting to the pathologist it is evi 
dence of the rationale of the newer mctho<U cm 
ploved m ittacV-ing the problem of mihgnanc) 

7 he fixed tissue method of stud) has liccn ad 
hered to in this laborator) because we ha\e been 
unwilling to submit the \aluablc S{)ccimcn ob 
tamed through the cssioscope to the hamds of 
frozen section work, because a (>crmanenl prcpi 



liR 14 IIiKhpottcr phrjtomicniRfaph of sjmesDccimen 
as i«sh>Kn in i1 ure 13 Ca<c 13 XiSo 

ration is highi) desinbic as a matter of record 
and l>ccausc rapid methods make a report withui 
54 hours rcRulail) ■Mtamabic The single hsma 
tox>Iin stain is \cr\ salisfactor) and pcrsonall) I 
prefer it to the double hxmatox\lin eosm sUui 
When necrosis or mllammalion is present, iron 
h'cmatot>lin will oltcn bring out nuclear details 
which arc not secured otherwise The\'an Gieson 
slam IS of value m dctcrmmmg the question of 
infiltration of the bladder musculature 
I have reviewed the slides of ever) tumor sub- 
mitted to biopsv or operation at the Mount Smai 




tig 15 Melaslatic carcinoma ol Ihf ommlum which 
deieloped 2 years after operation on the bladder Case 
13 X4S 










**■ 

I IB »6 tliopsy of papiflaiy tumor which did not yi^f 
10 fulguration August 9 1917 Papillao carcino 
(type la) Case 14 X45 
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Hospital since 1911 and have diagnosed each m 
accordance with the classification outlined The 
clinical information and subsequent course of the 
patient v<ere obtained from the data made avail- 
able bj the late results recently compiled by Dr 
Beer and his associates There were two bbjec 
lives of the study, first, an evaluation of the 
biopsj for diagnosis, second, an evaluation of the 
patholog> for prognosis In several instances Tn> 
diagnosis differed from the one originally ren 
dered, probablv because the criteria for benign 
papilloma have become progressive!) more strict, 
and because I have learned to attach greater im- 
portance to slight cell changes which formerlv 
w ere either ov erlooked or their significance under- 


The ordinary variety of papilloma is a soft, 
shagg), villous tumor springing from the bladder 
mucosa by a well defined pedicle A delicate 
connective tissue core continuous with the sub- 
mucosa of the bladder and containing blood ves- 
sels forms the skeleton Surrounding the core and 
Its delicate branches is an investment of epithe- 
lium cotvlmuous w ith the epithelium of the blad- 
der mucosa The cells are arranged ui a radial 
palisade manner at right angles to the core 
demarcated from its stroma by a well defined 
basement membrane (Fig i) The epithebum 
may be fev or manv layers deep As the tumor 
grows, adjacent vilh fuse The fusion may go on 
to produce an almost solid epithelial tumor with 
little stroma 

A number of stalks growing simultaneously 
from the bladder wall and fusing as they grow 
produce a broad based sessile type of growth, the 
villi of which are short and rounded (Fig 2) 
Another form of sessile papilloma appears to be 
derived by proliferation of the celb lining the 
glands of von Brunn and these may be designated 
a 5 adenopapinoraata(rig 3) Ulceration, necrosis, 
and incrustation occur in papillomata rarely, and 
then usually after treatment 

The cells of the tumor present a high degree of 
vUniloTmity in size and shape The nuclei ate 
elongated, elliptical, stain rather uniformly, and 
may show mitosis m the deeper layers of actively 
growing tumors The cytoplasm of the cells is 
poorly demarcated from that of its neighbor The 
surface cells may show' hydropic degeneration if 
the grow th is subject to trauma by the sphincter 
\esicx Inflammatory changes in the stroma mav 
be marked as the result of infecUon (Fig 4) The 
basement membrane, however, remains intact and 
tumor cells do not invade the stalk In the solid 
sessile tumors there is a tendency for the limiting 


cell membranes to be more prominent and for 
mitoses to be more frequent (Fig 5) 

In Table II, I have summarized go cases of 
papillomata diagnosed on biopsy and confirmed 
by response to high frequency treatment, opera- 
tive specimen, and late results New tumors or 
recurrences occurred m 23 per cent of these pa- 
tients, but they too were bemgn and responded 
to high frequency treatment, and in one case to 
resection 

CASES ILLUSTRATING DIAGNOSIS, TREATMENT, \ND 
COURSE OF PAPILLOMATA OF THE BLADDER 
Mr» A F had a large, sessde paPi^lJary tumor Two 
biopsies showed typical papilloma Hie growth was dc 
stroyed after several treatments with monopolar current 
Cystoscopic control 4 years later showed no recurrence 
D H had a small, pedunculated papillaty tumor 
Biopsy examination showed papilloma Growth was 
readily destroyed with the high frequency current In 
third year a few small mucosal elevations were noted and 
destroyed Pauent was cystoscopically well 4 years 
\ I had a small papilloma confirmed by biopsy, which 
was cured by fulguration Cystoscopy. 10 years later, 
shoned no recurrence 

H K had a large pedunculated piipdloma Ciagnosis 
was controlled by biopsy Patient cured by fulguration and 
temavned well for 2 years as showQ by cy stoscopvc cowtsol 
In third year a new papilloma was discovered arising from 
the xphmeter margin At operation the papilloma was 
excise and base was destroyed by' surgical diathermy 
Pathological etanunation showed papilloma 
M M , man aged 00 years, had suffend from hematuria 
5 years Papillary and solid growth occup ed the right 
wall of the Diadder and extended down almost to the 
bladder neck ^reas of necrosis and ukeration were noted 
Chnical diagnosis was carcinoma Five specimens punched 
out from different pans of growth showed papilloma At 


TABLE « — PAPILL01I.V BIOPSV REPORTS 
CONFIRMED 


Number ot tuotori 
to fal^tUer 
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[by early 
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1 cqqUqI 

1 1 
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operation a grovrth the size of a peach was resected with 
full thickness of the bladder wall On etaminalion it was 
found to be a solid sessile papilloma with no atypism or 
infiltration Control cystoscopy, a >eara later, showed no 
evidence of recurrence 

Dr M presented a small papilloma which was cor 
roborated by pathological esatnination Patient was cured 
by cndovesical fuJguration Cystoscopy 4 ycaw later 
showed no recurrence Cystostomy was done for proslatic 
obstructing adenoma No evidence of recurrence was 
found Patient died of bilateral renal infection 

J S a man of 60 years was treated successfully by 
fufguration for a large papilloma, which was confirmed by 
three biopsies Patient was readmitted to hospital 4 years 
later lor hsmatuna due to bleeding from x prostatic 
adenoma Cystoscopy showed no recurrence 01 sesica) 
tumor He now presented an epitheliorna on the dorsum 
of the right foot 

S S , a man presented a large papilloma which was 
proved by biopsy and dwjroy^ by high frequency in 
igio Small recurrences at the original site required 
treatment at intervals lor a years thereafter Three years 
after the last recurrence the bladder was free of any vestige 
of tumor 

I B was treated m the out patient department for 
several small tumors at the base of the bbuder Biopsy 
showed papilloma PulgumUon caused necrosis of the 
tumors but left areas of incrusted cystitis which finally 
necessitated curettage through a cystotomy wound In 
spite of this treatment incrustation recurred and the patient 
was lost from observatton 

K C a man of 59 yean, came under out observation fa 
J9S1 Nine yean ^fore that & bladder tumor had been 
removed by a general surgeon at another hospital Five 
days ago bxmaturu bad recurred for the fint tune Ife 
presented papillary turnon on the antenor wall the fundus, 
and about the sphincter Two biopsies showed papilloma 
His treatment was sporadic and the development of other 
tumors occurred Inigsh he consented to open operation 
and by means of the endolhenn knife, a half dozen large 
papiUomaia were excised with the mucosa surrounding 
their bases The pathological examination showed le 
markable uniformity of structure no evidence of inalig 
nanev or infiltration On the twelfth day after operation 
patient died of pulmonary embolism As his history 
stated that bsmatuna preceded his first operation by 7 
years he apparently had papillomata of the bladder for a 
period of 21 vears without developing malignant changes 

A K a man of 62 years had a benign pedunculated 
papilloma removed surgically in igjo Small scattered 
grow ihs recurred soon thereafter and then were treated by 
fuiguration by the operator before the patient came to our 
clinic He presented small papillomata about the right 
ureteral orifice on the posterior wall and in the scar at the 
fundus of the bladder Several specimens were removed 
and were reported papilloma (Fig 41 The tumors were 
gradually destroyed by fuiguration in the course of 10 
months In 1927, 4 years after his last treatment be died 
of other causes at the hlontefiore Hospital An autopsy 
performed there showed no tumors in the bladder How 
ever, the mucosa was thickened and presented numerous 
cystitis cystica lesions This case presents papillomatosis 
following surgical (cutting) removal of a single papilloma 

B S a man of $6 years was admitted to Mount Sinat 
Hospital, in 1916 for frequency and dysuna In 1913 he 
had been operated upon at another hospital for a tumor of 
the bladder He now presented a nng of papiUomata 
encircling the sphincter and papillary tumor buds at the 
site of the scar in the fundus A typical extrapentooeal 
exploration of the bladder was made and a condition of 


papillomatosis found and dealt with by thorough I aqueha 
cauterization No pathological examination was made at 
this time Cystoscopic control earned out for a years 
showed no recurrence 

In J92^ however, he again came under obsenation for 
hxmatuna and presented a large sessile papilloma occupy 
ing a great part of the right lateral wall A biopsy showii 
no evKfence of malignancy, but it was deemed advisable to 
carry out a resection of the tumor beanng area The 
operative specimen was a broad based, sessile papilloma 
the cells ot which while larger than usual showed re 
markable uniformity, no atypism and no mfiltratinj 
tendencies (Figs 2 and 5) 

In 1924 because of recumng suprapubic extravasation 
infection and fistula formation, an opportunity to explore 
the bladder was oilered and no recurrence was found A 

E eal prostatectomy for fibre adenoma of the lateral 
accomplisheil healing of the fistula A cyslogiam 
taken later showed distortion of the bladder tesulLing from 
thereseetjon and bilateral vesicorenal reSuz Cystoscopic 
examination 3 yean after the resection showed no re 
currence The patient 1$ symptomatically well at tie 
present time but attacks of pyelonephritis due to reSux 
caused by bladder irngation or cystoscopic examination 
have made further investigation Inadvisable 

Thts case illusirafcs again Ihe long course 
which patients with papilloma of the bladder mav 

i ircscnt He began with a single tumor— a single 
arge tumor for which a successful re«cction was 
carnet! out— tJetclopcd papillomatosis, and after 
this was cured For 15 \cars he has been for 
tunatc enough to escape malignancj 


PVriLtOUX REPORTS PROSTD INCORRECT 


In7ad(Jit}onal cases theongmalpaihologiaUe 
port of papilloma made upon specimens remo'ed 
cither through the c>sioscope or at open opera tioi 
was proved incorrect bj subsequent events 


Case 1 K C had a single large papillary tumor of the 
bladder A few small fragments removed through 
cystoscope were diagnosed papilloma June 6 1914 D 
Ityman reports that the tumor did not respond to fulgura 
tion and that the man died a year later with the evidences 
of spinal metastasis On reviewing the biopsy specimen 
Urge cells with larpe nuclei and mitotic tiguw were 
observed which suggested papillary carciaoms and shoulil 
have Jed to a request for more matenaJ 
Case 2 H H , a man of 30 yean had a huge papiwfy 
tumor filling the bladder Two odequate b*°P^ 
made and a diagnosis of pspiUomi was rendered JSe 
operative specimen consisted of a tumor about 10 ctnti 
meters m diameter anstng by a broad base from the naCt 
lateral bladder wall Although the histologicaipictnrei«s 
predominantly that of papilloma scattered areas oI 
atypical and multinucieatcd ceils were obsenec 1 
base was not tnfiUraled The diagnosis was therefoK 
papillary caranoma (type 2a) , . _ , 

Reviewing the biopsy speamens similar • 

were now noted (Fig 6) and the diagnosis should t 

been made upon this basis . . , 

Case 3 J H presented bvmself with 
tumor of the bladder, biopsy of which showed an 
solid papilloma with marked inflammatory 
the tumor failed to respond to fuiguration 
was made and again the diagnosis was papilloma Op 
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tion revealed a vjIIous tumor the sue of an orange arising 
from the anterior wali of the bladder but attached also to 
the base of the bladder m the region of the right ureteral 
orifice The anterior half of tiie bladder was resected the 
attachment at the base of the bladder was cooled through 
with surgical diathermy, and radium emanation seeds were 
implant^ in this area Lxamination of the specimen 
showed invasion of the stall and base of the tumor but 
presented only a few atypical areas m its depth The 
tumor was therefore classified as papillary carcinoma flype 
ad) The presence of these areas of atypical cells excluded 
it from the group of infiltrating tumors without atypism 
(type 5c) Careful revierr of the biopsy specimens disclosed 
no areas upon which the correct diagnosis could have been 
made, the atypical foci being confined to the depth 0/ the 
neoplasm 

Case 4 Joseph C presented three fairly large tumors of 
the bladder Fulguration was employed Biopsy of only 
one tumor was made, and reported papilloma Patient 
developed a fatal ura-mia due to pjelitis At postmortem 
examination two tumors, one m cither paratngonal region 
proved to be papillomata The third tumor, sesadc and 
posttngonal in situation, proved to be an infiltrating car 
cinoma (type af) the cells of which showed but little aty 
pvsm 

Case 5 Jacob C , with history of difficulty m urination 
stoppage, andhsmatuna for^ years, was operated upon by 
a gwtal suTgeon (February 1$ 11J17) (or ptO'»lauc ob 
stcucUon, cystoscopy not having been done Numerous 
papillomata were found and a spectmeu removed was re 
ported to be a pvpilloma A cautery destruction of the 
tumors was undertaken secondarily (hfarcb 6 rpi?) and 
removed tumor tissue again was diagnosed papilloma At 
athirdooerationooonaRerwaTd (March 16, 1917} a section 
of the bladder wall was submitted for exammalion TThs 
showed infiltration of the muscularis and perivesical tissue 
byr a papilloma type of growth The diagnosis was there 
lore papillary carcinoma (type «c) 

Case 6 H L , admitted for profuse fasmatuna, pre 
seoted on cystoscopy a large papillary tumor wnih broad 
base on the left lateral v all and numerous smaller growths 
near the vesical neck Speamena removed with the 
cystoscopit- forceps showed the histology of papilloma 
Fulguration failing to control the hjematuria the cautery 
operation recommended by Dr Beer was resorted to The 
large growth was excised with the cautery, the numerous 
smaller ones were destroyed in stlu Unfortunately, the 
large tumor was lost and therefore not examined Cysfo 
scopic examination before discharge showed a small re 
currence on the left side of the bladder which was thor 
oughly fulgurated Sev eral small buds had appeared behind 
the Ingone and treatment ol these was begun Another 
biopsy was done and the report was papilloma 

Nine months later he was readmitted for pain sUlTness 
and w eakness of the right thigh A tender promineiice was 
noted in the region of the right os pubis and \ ray exam 
inaPoD, which had been negative before operation, showed 
a destructive lesion On cystoscopic examination a few 
smaU, sessile buds were seen at the fundus biopsy cd which 
was reported as papilloma N othing suggesting oi^ignancy 
was found in the bladder at this tune A speomen removed 
from the pubic bone proved to be carcinoma of the tran^ 
tional cell type 

Whether the large bladder tumor which was 
lost contained the source of this metastatic tvimor 
remains unknown The bladder showed noclimcal 
evidence of local recurring malignancy In the 
absence of an autopsy the case is not complete. 


but It IS most probable that the large tumor, 
vhjcb unfortunately escaped examination, was a 
papillary carcinoma 

Case 7 F Wcl. , a man of 33 years, had been under 
treatment at another city for a papillary tumor ot the 
bladder AUhough ongmally only the size of an acorn 
the tumor had spread despite six fulguration treatments 
He now presented two large growths on the right side of 
the bladder, sessile and partly solid in appearance, sur 
rounded by a rone of adema One was partly necrotic A 
biopsy (January 27, 152a) was reported papilloma High 
frequency therapy was therefore continued, the bladder 
being apparently free of tumor on April 13 A month 
later the right half of the bladder seemed cedematous and 
a lew Hat growths in this area were treated Six months 
later (October 1922) a similar appearance was noted and a 
second biopsy was reported papilloma, hypertrophied 
infiamed mucosa, and submucosa 

On March 19 1923 a number of papillary growths and 
(edema of the right bladder wall down to the vesical neck 
were observed A third biopsy was done and the report 
was papilloma, but operation was deemed advisable The 
tnucooa of the involved area was fourd thick and velvety 
with three small flat growths The Paquelin cautery was 
applied thoroughly On September 30, 1923, cv»tosct?py 
revealed an intense cy stitis a few nodules at the v auH, and 
a snuB calculus The Utter was cni»hed and evacuated 

On February 22 1924 thickened tissue about the ngbt 
ureteral onfice was punched out for examination and 
repotted as papilloma by another pathologist Fulguration 
was again undertaken On July S2, 1926, the patient once 
more came under ob>ervatioafora papillary growth on the 
right side ol thebUdder, and the report ol the filth biopsy 
in tbe case was papillary carcinoma At operation the 
growth involved the right wall and bladder neck Dta 
thermy and radium we'c employed A specimen excised 
at (his time showed infiltrating papillary carcinoma 
(type ii) The patient ceased 6 months thereafter 

The course of this case strongly suggests that 
the condition was a malignant one from the onset 
and that the repeated reports of papilloma upon 
the biopsy material misled the clinician On re- 
viewing the slides I founds m the very first biopsy, 
areas of atypical ceJIs The second biopsy show ed 
nothing to suggest malignancy The third and 
fourth biopsies w ere definitely carcinomatous w ith 
invasion of the stroma (type 2d) The final stage 
was that of infiltcaUon of the tnusculatis Three 
of the original pathological reports w ere incorrect, 
and undoubted!) contnbuted to inadequate treat- 
ment of the lesion in its earlier stages 

In reconsidering these cases, therefore, papil 
lary carcinoma should have been suspected or 
dcfimtel) diagnosticated from tissue obtained 
cjstoscopically in Cases i, 2, and 7 In Case 3, 
the diagnosis could not be made from the super- 
ficial tumor tissue removed for biopsy The oper- 
ative specimen showed only a few deeply situated 
areas of atypical cells, but infiJtraaon of the 
stroma and base definitely established the mahg 
nant nature of the growth In Case 4, the bladder 
contained three tumors, two benign and one raa- 
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Lgnant The biops> specimen was probabl> de 
med from one of the benign tumors Cases 5 
and 6 illustrate the malignant course which papil- 
lomatosis ma> pursue Infiltration of the bladder 
wall ma> not be detected even at operation In 
Case 7, however, carcinoma should have been 
suspected at the first biopsy and definitely diag 
nosed at the third biopsy 

PAPIUOIIA WITH SUBSEQtTEVT CARCINOXtA 

In 4 case^ of papilloma diagnosed by biopsy 
and corroborated by other facts, carcinoma of the 
bladder dev eloped later Such instances add to the 
complexity of the subject 

Case 8 S C nas under observation since 1914 flis 
history presents a remarkable sequence of events In 
Jul} 1914 he first came to the out patient departmentfor 
treatment of faxmatuna k single papilloma of the bladder 
was found and treated by fulgurauan Uhen the growth 
had been destroyed down to its base a specimen from the 
latter was punched out for microscopic essroination It 
showed the inflamed conncctiv e tissue stalk cov errd in part 
by typical epithelium of benign papilloma type (hg 7) 

The patient was free of symptoms but not controlled 
cyatoscopically until November, 1918 At this time he 
returned to the clinic for frequency dysuria and terminal 
bsmaturiaof 4months duration ife presented (t) a large 
papillary tumor hiding the nght ureteral meatus from 
view (s) two small growths 10 the mid line behind the inter 
ureteric ndge (j) a pedicled tumor arumg about H inch 
above and lateral to the left ureteral rneatus, (4) a brger 
tumor which seemed to arise from the nght lateral wall 
further back in (he bladder liiere was no induration per 
rectum Specimens removed from three of the tumors 
showed the histology of typical papilloma <Fig 8) 

IDgh frequency treatment was begun, and the left 
lateral growth was burned off at Us pedicle at the third 
sitting Frequency severe dysuria and bleeding ensued 
and induration above the left lobe of thcprosUleappcare<l 
Pericystitis was diagnosed and open operation was de 
cided upon 

At operation November 79 1918 a small perforation of 
the bladder and local pericystitis were found and were 
undoubtedly the result of too vigorous d Arsonva! (betapy 
A large tumor on the right side with broad pedicle was 
excised through Us base with the cautery Several smaller 
growths were burned to a ensp tn stlu The large tumor 
proved to be a papilloma Control cysWKopy July *919 
showed no evidence of tumor 

On August 1$ 1921 he returned for hxmatuna of a 
weeks duration Cystoscopy showed two papillary growths 
paratngonal in situation and a more solid sessile growth 
at thefundus VVithfulguraUon the two former disappeared 
but the latter resisted the current and a biopsy was there 
fore made This was diagnosed papillary caranoma 
(type 2b Fig 9) 

On November 28 1921 a resection of the funcfal part of 
the bladder bearing the carcinoma was performed and the 
specimen confirmed the diagnosis It showed however 
stroma and submucosal base invasion with a tendency to 
squamous cell type of growth (sf Pig 10) ThisiUustrated 
the fact that the biopsy while indicating the mabgnant 
nature of the growth could not be relied upon to delemune 
invasion of the bladder wall 

Control cystoscopy in 1922 and 1923 showed no evidence 
of recurrence On Outober 21, 1924 however a small 


papillary growth at the fundus was observed and was re 
moved with the punch forceps The base was then ful 
gUTSted Microscopic caaminalion showed it to be a 
benign papilloma (I ig ij) This treatment was adequate 
for three control cystoscopies have shown no recurrence 

To summarize the patient presented the following order 
of events 1914 single papilloma biopsy responded to 
high frequency 1918 multiple papillomata biopsy con 
firmed by operative specimen, 1921, three tumors two 
yielding to fulguration Tumor at fundus which did not 
respond biopsydiagnosisofpapillarycarcinoma confirmed 
by operative specimen 1924 small papilloma biopsy, and 
cure by fulguntion, 1928 free of recurrence three ejsto- 
scopic controls 

Case 9 A If a man of 33 jears was treated m 1917 
for a single papilloma of the bladder by fulgurapon 
biopsy having confirmed the clinical diagnosu In 1930 
hxtnaluna recurred and cystoscopic ezaminatioa showed 
a condition of papillomatosis A biopsy was reported 
papilloma At operation May 3 1920 one brge prticled 
tumor was found on the nght lateral wall and excised 
numerous small growths scattered throughout the bladder 
were destroyed with the cautery The operative material 
was also diagnosed papilloma Recurrences were found 
cystoscopically in a few months Kecause of a unnary 
fiatula which opened and closed and the appearance of a 
growth at the fundus a second operation was undertaken 
March at 1921 The sinus was excised but showed no 
growth A large tumor on the anterior wall and smaller 
ones of the bteral walls were treated with caulery Ms 
terial removed for exattunauen was again reported papJ 
loma 

Postoperative recurreneeayrar later was treated by high 
frequency but a third operation August tj 1923 bMoie 
necessary An infiltrating tumor of the postenor wall 
extending up to the sinus tract was impbnted with radium 
emanation seeds Tumor tissue obtained at this time 
showed a papilbiy carcinoma invading the submucosa at 
the t^se with small dark staining cells Having rende^ 
the previous reports of papilloma m>8elf the old slides 
were reviewed The original biopsv malenal in 191? 
unquestionably showed papilloma The biopsy of 19M 
showed on careful search an area of stroma invasion who 
had been overlooked and the operative specusen showw 
invasion of the stalk in the tumor which had been excised 
This also had been missed The operative matenal of io*i 
showed no tumor involvement of the sinus tract but the 
bbddcr tumors showed areas of atypical cells and tumor 
cells in vascular and lymphatic spaces The biopsv of a 
recurrent tumor in July, 1922 had been reported papjlwm* 
by another pathologist and on reviewing this shoe 1 
again found stalk invasion It is apparent that me im 
nortance of looking for stroma and stalk inv asion had not 
been lufTiciently impressed upon me at the time of the 
onginal examinations The diagnosis of carcinoma saouia 
have been made m 1920 and in each instance thereafter 

Small recurrences in the bladder and posterior “re^T* 
occurred and were treated palliatively by fulguration ^ 
right kidney had to be removed for pyonephrosw v- ^ 
therapy was employed but the patient died in Febnis^, 
1926 9 years after the discovery of (he first bladder turn 

Case 10 H S a man of 43 years gave a 
hxmatuna at intervab for 6 months Cystoscopy k)ctoK 
1922 showed a small papilloma on the right 
sphincter and a large papillary tumor bteral to 
ureteral orifice The pedicle seemed broad and the surl* 
showed some incrustation An adequate biopsy ootai 
from this tumor showed papilloma 1 our treatments xn 
d Aisonval current caused complete disappearance 01 
lesions A control cystoscopy 4 months liter gave 
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evidence of recurrence The patient did not return for 
further examination until 5 jears later (192?) wben he 
observed blood in the unne 
A small, flat, papillary tumor mesial to and abene, the 
left ureteral oriSoe was found, and the d ^rsonval current 
was applied A week later a fiat necrotic ulcer was found 
at the site of the tumor with small papillary excrescences 
at the lateral marcin Specimens removed from this area 
showed inflamed bladder wall with down growing buds and 
epithelial inclusion nests and cysts, regarded as an m 
flammatory reaction phenomenon A month later the 
fulgurated area was found healed but small nodules at the 
margin were again observed Three weeks thereafter an 
ulcer had reappeared at the site of the tumor and the 
mucosa between this and the ureteral orifice was velvety 
and thickened Specimens from the uktr margin and the 
thickened mucosa showed papillary carcinoma 
Operation was performed subsequently by Dr Sqmer, 
who found a resectable papillary caranoma requiring a 
left ureteroneostomy If a biopsy had been made at the 
time the new tumor was discovered, it is probable that its 
malignant nature would have been detected at once 
Case 11 R T, a man of jd years, in 1916 had been 
treated by fulguration elsewhere for bladder tumor Four 
years later (1920) haematuria recurred, for which he was 
treated at another hospital, and was then admitted (0 
Mount Sinai Hospital At cystoscopy an inflamed bladder 
with an elev ated trigonal region was found as well as asmall 
papillary growth on the tngone near the nght ureter onfice 
LTamination per rectum disclosed considerable induration 
and enlargement of the prostate, so that the possibility of 
malignancy was senousJy eatertained Biopsy of the 
bladder tumor, however, was reported papilloma At 
operation the small growth was excised wnth the cautery 
and on examination proved to be a papilloma In the 
prostate was an abscess which was drained and tissue 
removed from the abscess wall showed purulent mflara 
jnation This explained the impression which the rectal 
exanunation had giv en 

Five > ears later (1925) the man returned to the hospital 
/or recuirence ot hmmaturw, dysana, etc iU now pre 
seated an extensive, infiltrating flat caranoma involving 
the anterior wall of the bladder The resected tumor was 
ascirrbus cancer (type ja) The patient died 6 months 
later with mctaaiasea to the peritoneum omentum and 
inguinal nodes 

In Cases 8 and ii,it seems beyond reasonable 
doubt that the carcinomata developed in the 
bladder at a time and situation sufficiently re- 
mote from the original benign p^illoma to estab 
Iish their independent origin In Case ro, although 
the first and second tumors occurred m the same 
part of the bladder, the interval of 5 years and 
the marked difference m their response to fulgura- 
tion point to their independence In Case 9, it is 
possible that the original tumor was one of early 
carcinoma although a careful rev levv of the biopsy 
gives no evidence of it It also responded to 
fulguration, whereas the later growths did not 
yield to such treatment and the microscopic ex 
amination confirmed their malignancy 

Of all the patients studied these four alone 
were affiicted originally with papilloma and sub- 
sequently with carcinoma In one case only 


{Case 10) did the malignant growth arise at the 
site of the first (benign) tumor In other instances 
m which this sequence seemed to have occurred 
(Cases 5, 6, 7, 12, 13, 20, 21), a review of the ma- 
tenal proved either that minute changes of ma- 
lignancy had been overlooked «i the original 
biopsy or that the case was one of papillomatosis 
On the contrary, patients with papilloma have 
been observed for 20 years without development 
of malignancy 

SOURCES OF ERROR IN BIOPSV DIAGNOSIS 

From w hat has been said it is evident that a 
biopsy report of papilloma may be rendered by 
the pathologist in some cases of carcinoma of the 
bladder for the following reasons, unavoidable on 
his part 

1 Insufficient material, or improper material 
such as fulgurated tumor tissue 

2 In the rare cases of infiltrating tumors of 
benign cell type (group 2c), the diagnosis cannot 
be made unless tissue has been removed from the 
infiltrated base 

3 Co-existence of benign and malignant tu- 
mors m the same bladder, material from the 
benign lesion alone being submitted (as m Case 4) 

4 The malignant cell changes may be confined 
to the depth of the tumor inaccessible to biopsy 
(Case 3) Contrary' to general belief this is ex 
ceedingly rare 

5 Cases of papillomatosis m w htch it is ev ident 
that only a few of the numerous tumors are ex- 
amined, and a malignant one may readily be 
missed (Cases 5 and 6) 

PAEILLARV CARCINOMA 

Of the three groups of common bladder tumors, 
the papillary carcinomata constitute the most 
numerous Of 285 bladder tumors considered m 
this paper, 142, about 50 per cent, belong in this 
group Ten of these have already been reported 
in some detail Of the 142 papillary carcinomata, 
26, or more than 19 per cent, were multiple tu- 
mors The statement is frequently made that 
multiplicity speaks for benignancy Of the benign 
tumors in this series, 38 per cent were multiple 
Multiplicity was therefore only tw ice as common 
m benign as compared with malignant papillary 
growths 

For important practical purposes the non in- 
filtrating papillary carcinomata should be con- 
sidered separately from the infiltrating papillary 
carcinomata The former are usually' indistin 
guishable cy stoscopically or grossly from benign 
papillomata They may be pedunculated or ses- 
sile, single or multiple The cy tological changes 
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^\hlch brand the tumor as malignant ma> be \ery 
slight and limited to a small part of the growth, 
or \er> marked and present throughout the 
grow th These changes are the presence of large 
cells with irregular deepl> staining nuclei, cells 
with atypical mitoses, pyknotic nuclei or lobuhted 
nuclei, intensification of cell membranes with 
tendency to squamous tj-pe, loss of palisade ar- 
rangement, loss of umformit) The stroma is not 
invaded and the basement membrane is preserved 

Infiltrating tumors comprise two types The 
first IS characterized by a cell growth indistin 
guishable from that of benign papilloma, jet the 
tumor invades the pedicle, infiltrates the bladder 
wall and its vessels, and may produce distant 
metastases This is the Qnl> bladder tumor to 
which the term “malignant papilloma” ma> be 
applied w ith justification The second type pre- 
sents all the cellular aberrations observed in the 
non infiltrating tumors with a more marked tend 
ency to squamous metaplasia The tumors 
show invasion of the pedicle, the bladder wall, 
and perivesical tissues rrcqucnil> the papillar> 
portion of the growth almost complete!) disap 
pears b) necrosis and leaves the ulcerated mfil 
trated base w ith a few papillary excrescences at 
the edge 

BIOPSV DIVGNOSIS OF PVriLt.\R\ CVRCISOMV 

In the examination of snippmgs of vesical 
tumors removed through the c) stoscopc for diag 
nosis, the pathologist should adopt the mental 
attitude of “Guilt) until proved innocent” 
Ever) fragment available must be examined 
critically and leisurcl), not when pressed for 
time As experience grows larger and the oppor- 
tumt) to check up the diagnosis increases, one 
becomes more and more convinced of the sig 
nificance of slight cellular irregularities, loss of 
pahsade arrangement, tendency to squamous 
metaplasia, variations in size and shape of the 
nuclei, p)knosis, prominence of nucleoli, and 
atypical mitoses Breaking through of the base 
ment membrane, stroma infiltration b) epithelial 
cells and their presence in the small blood vessels 
of the core, should alwa)s be searched for If 
the base of the mucosa adjoining the pedicle has 
been reached by the ronguer forceps, submucous 
or even muscularis infiltration may be detected 
In some instances, a positive diagnosis of malig- 
nancy cannot be made from the first biopsy but 
the pathologist should indicate the suspicion be 
entertains and request more material 

Tumors of the groups 2 a, b, c, and d are 
frequently mdistinguishable from benign papil 
loma by c)stoscopic inspection alone The dif 


ficult) of diagnosticating tumors of t)pe 2c 
forlunatel) rare, has alread) been indicated The 
occasional favorable response to high frequency 
treatment is no conclusive argument for the 
innocence of the tumor The case records show 
how often it has misled the urologist and de 
la)ed his resort to biopsy and adequate treat 
ment of the lesion Of 30 cases in groups 2a and 
2b, high frequency alone succeeded in only 4 cases 
In all fairness it must be stated that except in 
patients v cry adv anced in ) ears or suffering from 
constitutional disorders, the biops) diagnosis of 
carcinoma has been a signal for us to discon 
Imuc this Ircalmcnt On the other hand 12 
cases of papillar) carcinoma treated by high 
frequency with apparentl) good immediate re 
suit suffered carl) recurrence at the same site or 
ulcerative lesions at the base, all of which were 
proved malignant by pathological examination 
Very many cases came to the hospital after 
varying periods of futile and repeated fulgura 
tions for tumors which could have been diapos 
ticatcd at the first examination had a biopsv 
been made 

It should be emphasued that microscopic evn 
dence of infiltration is much more frequent m 
papillary carcinoma than is clinical evidence of 
infiltration obtained b) c)stoscopic mspecUoa, 
bimanual palpation, or operative investigation 
In J38 cases of papillary carcinoma, clinical in 
dications of infiltration were present m about 50 
per cent, but histological evidence of invasion 
was found m leS, or 78 per cent If biops) in a 
case of papillary tumor proves it to be caranoma 
and surgery is decided upon, segmental resection 
of the entire thickness of the bladder wall and 
the underlying perivesical fat should be carried 
out even if clinical signs of infiltration are 
lacking 

ILLUSTR VTIVT tVSES OF T VPILLVRY CVRCINOU^ 

To clarify the description of the various forms 
of papillary carcinoma which present themselves 
to the clinician and the pathologist, and to em 
phasize the value and limitations of the biopsy, 
a number of cases are herewith briefly reported 
and photomicrographs of the material are pre 
seated 


Case i» A W a man of 51 years, with 
minat hxmatuna presented a pedancuiated p^P 
tumor the sue of a plum arising from the left , , 

The biopsy showed areas of typical papilloma stm 
and a more solid part (Fig la) n'^'^e up of larger ewa 
well defined limiting membranes and nuclei 
and staining reaction I rom this examination a diagnosis 
of papillary carcinoma type sa could be “i®de 
time tuiguration seemed effects e but 6 month 



ASCHNER CLINICAL APPLICATIONS 


operation became necessary and multiple small tumors 
were found scattered over the mucosa and an inhltratmg 
tumor was found at the base As resection was out of the 
question, the cautery and radium were applied A spea 
men removed from the tumor at the base showed an 
infiltrating papiUar> carcinoma (type if) The patient 
ceased 9 months thereafter Dissemination as a result of 
fulguration seems most probable The rapid course of the 
disease was surely not indicated b> Us histology 

Case 13 R G , a woman 48 years of age, was operated 
upon, in 1912, for a bladder tumor It was described as a 
papillomatous tumor the size of a walnut pedunculated, 
and situated near the left ureteral orifice The tumor came 
away when gentle traction was applied to it There was no 
evidence of infiltration The site of attachment seems not 
to have been cauterized Examination of the specimen 
showed a solid type of papillary growth with very little 
stroma The cells were of benign type except for one area, 
which showed large irregular nuclei and atypical mitoses 
(Figs 13 and 14) The tumor was therefore a papilloma 
which had developed into a papillary carcinoma, type 2a 
A few months aher the operation multiple small recur 
fences were observed in the bladder for which endovesical 
high frequency was employed apparently with good effect 
In 1914, 3 years after operation, she was readmitted for 
an abdominal mass which proved to be metastatic carci 
noma in the omentum (Fig 15) Cystoscopy at this time 
showed small papillary growths at the fundus of the 
bladder in the region 0! the previous cystotomy scar No 
pathological examination of these was made The subse 
quent course of the patient is not known 
Case 14 H S , a male of 54 years, who had a “polyp” 
of the bladder destroyed by high frequency treatment m 
1908 returned for hematuria early in 1917 Two papillo 
mata were seen on the left wall of the bladder and ful 
guration w as begun without removal of a specimen Despite 
regular and persistent treatment the result was not satis 
factory A biopsy made on August 9, igi?, was reported 
as papilloma with atypical cells probably malignant On 
examining this slide (Fig 16) I made an unequivocal 
diagnosis of papillary carcinoma (type 2a) 

At operation November 32 , 1917 a pedunculated tumor 
was removed by clamping and cutting the pedicle and then 
cauterizing the site of origin with the Paquclin cautery 
The specimen was a papillary carcinoma with invasion 0/ 
the stroma and stalk (Fig 17) Tumor cells were seen in a 
lymphatic space Here again the biopsy gave no clue to 
the extent of the lesion but did show its malignancy 
Two years later biopsy of a recurrent growth (Fig 18) 
agam showed papillary carcinoma Five months later a 
right nephrectomy for pyonephrosis and partial cystectomy 
were performed Tumor was found in the suprapubic scar 
tissue The musculans of the resected bladder wall was 
infiltrated (Fig 19) Bony metastases supervened before 
death of the patient It is evident that the first operative 
intervention was inadequate and not planned in accordance 
with the knowledge of malignancy derived at bii^y 
Case 15 M H , a man of 61 years operated upon lor 
bladder tumor, presented a papillary growth the size of a 
large walnut springing by a narrow pedicle from the 
tngone near the urethral orifice The surgeon excised the 
tumor through the mucosa about the pedicle A sagittal 
section through the growth and its pedicle (Fig 20) 
showed Its architecture to be that of papilloma but the 
pedicle present^ an area of submucosal infiltration (Fig 
3i) by cells which were closely packed with dark staining 
nuclei and were undoubtedly tumor cells The neoplasm 
must therefore be classified as a papillary earanoma, type 
2c Unfortunately the subsequent history of this patient 
is not known 
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Case 16 £ E , a man of 59 years, had hematuria 18 
months and 3 weeks ago On cystoscopic examination a 
papillary tumor, the size of a plum, arising from the left 
wall of the bladder and ov erhanging the left ureteral orifice 
was found Some parts appeared more solid than others 
No biopsy was made At operation the growth was 
destroyed by surgical diathermy down to its base and the 
tumor area was resected and the lower end of the leH 
ureter was removed The proximal end of the ureter was 
re implanted Examination of the resected bladder wall 
(Fig 22) showed remaining areas of viable papilloma tissue 
which had not been destroyed by diathermy Islands of 
similar cells, not atypical in appearance, were found m the 
subtnucosa and in the more superficial part of the muscular 
coat As to the structure of the main body of the neo 
plasm nothing can be said as it was destroyed in the course 
of the operative intervention From the matenal at hand 
the growth must be classified as papillary carcinoma, in 
filtrating type 2C The case is too recent to make any 
statement as to end result A cystoscopy 3 months after 
the re_ection showed no recurrence 

Case 17 D K , a man of 56 years, had hEmaturia 15 
months ago A urologist found a bladder tumor which he 
treated by fulguration Although hasmatuna did not recur, 
pam and frequency persisted Cystoscopic examination 
now showed an cedematous tumefaction of the posterior 
bladder wall suggesting infiltrating carcmomi Three 
specimens were removed from the right edge of the lesion 
and reported as bladder wall showing islands of intiltrating 
tumor cells, papillary carcinoma type 2d (Fig 23) 

At operation a large part of the right lateral and pos 
tenor wall of the bladder felt thickened, and was resected, 
although no definite tumor was seen On careful exanuna 
lion in the laboratory a tiny growth 2 to 3 millimeters in 
diameter was detected at one edge of the inflamed bladder 
wall This proved to be the pedicle of the neoplasm for 
which the patient had been treated (Fig 34) and from 
which the biopsy speamen had fortunately been obtained 
Columns and nests of small pyknotic tumor cells grew in 
the fibrous tissue of the pedicle 
Case 18 IZ aged 45 years, had hsmatuna at intervals 
for 9 months The prostate was considerably enlarged and 
firm but smooth Cystoscopy showed a papillary growth 
arising from the right side of the bladder neck Several 
{T^gments were removed for pathological examination 
All but one presented the typical structure of papilloma 
This one fragment (Fig 25) was a frond, the covenng 
epithebum of which was benign m appearance The stroma, 
however contained large numbers of irregular cells with 
nuclei of various sizes and shapes and staimng reactions 
The tumor was therefore a papillary earanoma type 2d 
The patient soon thereafter developed a staphylococcus 
aureus sepsis and died As no autopsy was obtained the 
extent of the infiltrative tendency of the tumor cannot be 
stated The case illustrates the fact that all parts of the 
growth are not the same m structure or type and that 
adequate matenal must be secured 

Case 19 J K had a papillary tumor arising from a 
broad base near the left ureteral onfice A biopsy taken 
after fulguration had been instituted showed degenerated 
tumor tissue and more matenal was requested The 
dinician, however, did not comply with this request 
because thegrowth yielded well to the treatment It melted 
away rapidly leaving an ulcer at the site of its base A 
biopsy taken from the edge of the lesion, 3 months after 
treatment had been started showed submucosal invasion 
by tumor cells The mucosa itself presented small atypical 
papillae (Fig 26) 

At operation a superficial ulcer 2 5 by 3 S centimeters 
was found with extensive perivesical induration and 
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Fig 17 Operative specimen shoviing stroma anil stalk 
invasion, tumor cells in a lymphatic space November 2i, 
1917 Papillary carcinoma (type s<l) Case 14 X 4 S 

As a sufficient free area existed between the left ureteral 
orifice and the grow th, ureteroneostomy w as not necessary 
The resected tumor was a papillary carcinoma which 
extended into the submucosal connective tissue but did 
not involve the muscularis (Fig 93) During convalescence 
a small vesical calculus developed An attempt to remove 
It cystoscopically under nitrous oxide anasthesia resulted 
m accidental perforation through the recent suture line of 
the bladder Laparotomy for repair of this injury was 
successful Cystoscopic examination of this patient m 
1997 7 }ears after operation, showed no recurrence 

A review of the biopsy specimens removed m 
this case m 1917 when tKe patient first came for 



Fig 18 Biopsy specimen taken from case of recur 
rent papillary carcinoma December 8, 1920 Case 14 

X75 

treatment was interesting and instructive Of 
the four examinations all but the second showed 
t>ptcal papilloma as onginall> reported In the 
fragments of the second specimen was one area 
of atypical cells with mitoses, growing in the 
stroma of a frond (Fig 29) Upon this area, 
which was overlooked, a diagnosis of papillar> 
carcinoma could have been made 
Case 9 1 I R , aged 68>ears, admitted to the hospital 
in 1918 for hsmatuna of 2 months’ duration presented a 
solid looking tumor on the left mferolateral wall of the 
bladder A v ery meager specimen submitted for biopsy 
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Fig 21 Area of pedicle shoeing submucous invasion 
by tumor cells 1 apillarv carcinoma (ty^pe 2c) Case le 
Xi8o 

was reported as papilloma Fulguralion was begun but the 
patient was lost from ob$er.ation 
In 1921 hewas readmitted for hrmaturiaand presented 
a large spherical solid looking tumor on the left side of 
the bladder Dionsy specimens (I igs and }i) showed 
undoubtedlypapillarycarcinoma with stroma invasion At 
operation only palliative cautemation of the rnttltrating 
neoplasm was attempted The patient died in utxmia a 
wcelc later 

The case illustrates the error of reporting upon 
the insufficient material rcmo%ed at the first 
biops> 



strands of fibrous tissue are seen Papillary caranoma 
(type 2d) Case 17 X75 



lig 22 Resected bladder wall showing some parts of 
the tumor which escaped destruction b> diathermy Islands 
of tumor cells m the submucosa and muscular coat The 
cells themseU es do not appear of malignant i>'pe Papillary 
carcinoma (type 2c) Case 16 X30 


Case 22 I T a man of 4S > ears was admitted for 
hypogastric tumor and dnbbtmg of unne of 7 months 
duniioQ Blood in urine bad also t^n observed He mi 
found to have cerebrospinal lues and chronic retentioo of 
unne The bladder was emptied graduatfy Aeystogran 
showed a huge bladder with a fillmg defect on the left side 
Cystoscopv revealetl alirge papillary tumor which seemed 
to spring from the antenor wall near the <phmeter and a 
more solid grow th on the left lateral wall Biopsy speci 
mens presented fragments of tumor tissue which for the 
most part appearrtl benign but there were areas of solid 



(type ad) Case 17 Xtj 
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Fig 25 Biopsy of a papillary tumor Severatfragments 
were typical papiUoma This fragment however showed a 
frond with malignant cells growing in the stroma Papillary 
carcinoma (type ad) Case i8 X 7 S 


Fig 26 Biopsy from edge of large ulcer left after 
destruction of a papillary tumor by endovesical fulgur 
ation Shows submucosal invasion by tumor cells Papil 
lary carcinoma (type 2e) Case 19 X45 


masses of cells irregular m shape size, and arrangement, 
with tendency to squamous type (Fig 32) These atypical 
areas warranted the diagnosis of papillary carcinoma 
At operation there was found a papillary tumor the size 
of a peach with a broad pedicle, arising from the left side 
of the bladder, without gross evidence of inhltration 
About a dozen smaller papillatv growths were scattered 
on the anterior and posterior walls The largest tumor was 
treated by surgical diathermy and then excised with its 
base by the endotbeim knife The base of the pedicle 
showed infiltration by tumor cells growing between the 
muscle fibers of the bladder wall (tig 33) One of the 
smaller tumors removed m a similar manner presented 


in Its pedicle a fair sized v em adherent to the wall of which 
was a thrombus containing cancer cells (Fig 34) The 
patient had c>stoscopic evidence of recurrence 8 months 
after operation Treatment of the luetic condition had 
completely relieved the urinary retention 

NON-PAPILLAR\ CARC1N03IAT V 

Non-papillar> carcinomata are characterized 
by their tendency to spread from the surface of 
the bladder laterally under the normal mucosa 
and downward into the submucous, muscular, 



Fig 27 Biops> of sessile papillary tumor for which 
patient had been treated three years previously by ful 
guration Papillary carcinoma (type 2d) Case 20 X 4 a 



Fig 28 Photomicrograph of resected tumor showing 
submucosal invasion Papillary carcinoma (type re) Case 
20 X4S 
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I ig i<) \rrJ of aOTiicat cells nith mitn<es growing in 
ihe stroma I rom second Liopsj when patient first came 
for treatment Three other hionsies showed l)'pical 
papilloma Fapillar) carcinoma (Otic id) Case ao 
Xa4e 

and adventttial tissue of the btadrlcr Ihct ma\ 
arise in anj part of the bliddcr but arc com 
monl> situated on (he posterior uatl or at (he 
base in\ol\nng the interuretcric ridge, the trigone, 
and the \e8ical neck Frequcnilt ulceration and 
necrosis are present at the center of the growth 
the edge of which appears as a thickened, oede 
matous heaped up margin OccasionalK i nco* 
plasm of this kind appears simpi) as an clc\atc<l, 
localized thickened area of (he bladder wall 



Hr jo liiopsy showing sanation «n sire of cells and 
nuclei irrcKubnly of arrangement Papillary carcinoma 
(t)T>e ad) Case at XiSo 


which can be differentiated from an infIammator> 
process onl> b\ resort to biopsv, and e\en this 
ma> fail if the proper material is not obtained 
Others project into the lumen of the bladder 
hut arc solid m appearance, lacking the fronds 
of the papillan tumors 

UIccntcd necrosetl papillart carcinomata which 
have mrilirated the tnu«cuiaris and the flat non 
papillar) carcinomata can usuallj be diagnosed 
b\ castoscopj anti bimanual palpation for infiltra 
lion Although a biops\ ma\ not give etidence 
of the true extent of the lc«ion netcrtheless it is 



lig ji Another area of same hiopsy «pccimen as IB lift J* Biopsy trea of solid nests of cells 'arjag 
Figure JO showing stroma invasion Case ai Xilo awe shape nnd arrangement irregular nuclei ana mit 

lapiilary carcinoma (lJT>c »a) Case 22 XiJ^ 
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adv isable to ha\ e histological evidence of malig- 
nanc> before recommending radical surgery to 
the patient 

Histologically, the flat carcinomata seem to 
arise from the deeper cells of the mucosa, nests 
of which are frequently seen dipping downward 
m inflammatory processes, especially at the 
trigone and vesical neck The growth may pre- 
sent much fibrous tissue between the strands of 
small pyknotic tumor cells, the scirrhus variety 
3 S) or they mav be almost entirely cellular 
with large atypical cells and numerous mitoses, 



Dg 35 Biopsy specimen of fibrocarcinoma (sarrhus) 
(type 3a) Case 22 X 4 S 



I»K 34 Operative specimen Tumor cells in a blood 
vessel of a tumor 5 pedicle Case 22 X80 


the medullary transitional cell variety (Fig 36) 
The so called glands of von Brunn, cystitis cys 
tica lesions, and embryonal rests may give rise 
to adenocarcinoma (Fig 37) Metaplasia, or 
more correctK prosoplasia, of the transitional 
epithelium of the bladder accounts for the 
squamous variety of carcinoma (Fig 38) The 
existence of leucoplakia in the bladder is a pre- 
disposing cause for squamous cell carcinoma 
An ulcer on the anterior bladder wall less than a 
centimeter in diameter gave evidence of such 
change m the biopsv material (Fig 39) At 



riR 36 Operative specimen medullary carcinoma 

(typejb) X45 
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37 Riopsy \tIenofarcinoma ariMoc from the 
glands of \on Hrunn (type 3c) X4j 

operation it was found to be in an area of Icuco- 
plakia The neoplasm had not jet m\oKe<I the 
muscularis (Fijts 40 and 41) In some instances 
nell de\e!oped pearl formation occurs and a 
hornifjing carcinoma results (Pig 4}) 

niOPbV IS LESIONS SIStUL.\T|VG SrOPL.tSM 
A considerable \arictj of lesions of the bladder 
maj simulate neoplasm and confuse even the 
most experienced cj stoscopist A biopsj ma\ be 
in\aluable therefore in avoiding therapj surgical 
or otherwise misdirected and even contra m 
dicated for the case As examples one ma\ 




j' Operative Specimen Squamous cell cafcinomi 
(lypc3«l> X4S 

enumerate the follow ing bullous cedema, cj'stitis 
cjslica and glandulans, impacted ureter stone, 
polj-poid tuwrculosis of the ureteral onfice, 
ieucoplakia with infection, incrusted cj'stitis, m 
llammatorj lesions and callous uhers of the 
bladder The reaction to oft repeated and over 
enthusiastic application of the high frequencj 
method of treatment has produced at limes a 
brawnj infiltration simulating extensive, infil 
trating carcinoma, and the failure to confirm 
the clmtca! impression bv biop!.v led to an un 
necessarj and in fact harmful resection of the 
bladder and ureter orifice in one of our own 



Iig 40 Operalive specimen m preceding case Squam 

ous cell carcinoma (type jd) X45 
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Tig 41 Leucoplakn of the bladder from which the 
Carcinoma arose Xiso 

cases A joung woman was referred from the 
out patient department with the cj stoscopic diag 
nosis of m^trating carcinoma of the posterior 
bladder wall A biopsy showed cedema and in- 
flammation So closely did the lesion simulate 
neoplasm that two additional biopsies were made 
with the same result The history of an iodine 
douche accidentally entering the bladder and fol- 
low ed by immedate vesical symptoms was then 
elicited The lesion disappeared gradually with- 
out treatment 

ASSOCIATED LESIONS, SECONDARY TUMORS 

Patients with tumors of the bladder not in- 
frequently present vesical calculi, prostatic hy- 
pertrophy, and vesical diverticula Diverticula 
occurred in 12 of the cases of this series and m 
8 of these the tumor was situated either within 
the diverticulum or at its orifice Secondary 
involvement of the bladder by extension from a 
carcinoma of the prostate was suspected in 4 
cases from the biopsy material and this was 
confirmed by the clinical findings and subsequent 
course 

DIAGNOSTIC VALUE OF THE BIOPSV 

In Table III a summary of the 285 cases 
analyzed in this study is presented Biopsy was 
performed by procuring tissue with the cysto 
scope in 242 cases An erroneous diagnosis was 
rendered upon the material submitted m 12 
cases, about 5 per cent In my review of the 
original microscopic preparations, 7 of these re- 
ports were found to be true errors in that a 
correct diagnosis would be rendered today upon 



Fig 42 Biopsy section from an inflamed hornifying 
carcinoma X75 

the basis of accumulated knowledge and ex- 
perience with this type of work In the 5 re- 
maining cases the error was unavoidable for 
reasons already pointed out in the paragraph 
entitled “Sources of Error m Biopsy Diagnosis " 
Of the 242 cases a correct diagnosis, therefore, 
could be made in 237, about 97 5 per cent 

PROGNOSIS 

In Tables III and IV the end-results are noted 
in 182 cases m which the termination of the 
case IS known or in which a follow up of not less 
than $ years is available Only those cases are 
regarded as arrested m which the final cysto- 
scopic control showed no evidence of recurrence 
and in which clinical examination showed no 
evidence of metastasis 

If cytologic critena alone indicated the prog- 
nosis, one would expect a decided diflference in 
the number of arrested cases in groups II A (non 
infiltrating carcinoma with sbght atypism) and 

II B (with more diffuse and marked atypism) 
hut the percentages are almost identical, 44 and 
42 respectively 

If bladder wall infiltration indicated the prog 
nosis then group II F (papillary carcinoma infil- 
trating musculans and perivesical fat) and group 

III (non-papillary infiltrating carcinoma) should 
show similar results, which is the case in this 
senes, 14 and 16 per cent respectively 

If one compares the non infiltrating papillary 
carcinomata (II A and B) with the infiltrating 
I»piUaiy carcinomata (II C, D, E and F) the 
percentage of arrested cases is 43 and 18 per 
cent respectively (see Table IV) The unusually 
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good results obtained in group 11 T (papillary 
carcinoma with submucosal base invasion) is 
ascnbablc to the fact that in 7 of the 17 cases, 
an adequate segmental rejection of the bladder 
\\as feasible 

Cases ^\hlch present (he cjstoscopic or oper 
ative findings of papillomatosis are treacherous 
from the standpoint both of diagnosis and prog 
nosis Of ij such cases in this series q v\crc 
benign in their course and 4 proved to lie malig 
nant 

From what has alrcadv been said regarding 
our inabilitj to determine the question of infil 
tralion and extent of the lesion bj biopsv alone 
and from the deductions drawn concerning the 
importance of infiltration in prognosis, it is 
evident that prognosis in bladder malignanc> 
cannot and should not be attempted from biops> 
material alone For the individual |iatient the 
prognosis cannot be made on anj single Ijasis, 
all malignancy is grave for him 

CONCLLSIOVS 

1 Reliable information as to the nature of 
bladder tumors is obtained by cvsioscopic biopsy 
in 97 5 per cent of cases The unavoidable fad 
ures occur chiefly m multiple tumors and m 
papillomatosis 

2 Prognosis cannot be made from biopsy 
material alone in cases of maiignanev 

3 A biopsy diagnosis of mahgnancv m a case 
simulating papilloma b\ cvstoscopy and response 
to fulguraiion is a signal for more radical therapy 
(radium or surgery ) 

4 Bladder tumors may be classified m a 
manner harmonious with general tumor Icr 
ramologv and with clinical requirements They 
are benign or malignant 

5 Classification based upon cell grading alone 
IS not as practical for clinical puqwscs, and 
prognosis on such basis docs not coincide with 
the fate results in this senes of cases 

6 The presence or absence of mfiUration ap 
pears to be a more reliable guide to the gravity 
of the situation 


7 The site of the malignant tumor determines 
Its resectability and thus influences prognosis 
malcnailv 

8 If a biopsy diagnosis of carcinoma is made 
and the case is considered surgical, segmental 
resection of the whole thicl^ness of the bladder 
will is the procedure of choice Failure to do so 
even in the pedunculated tumors has often re 
suited in recurrence Slilk. invasion and tumor 
cells in the blood vessels at the base cannot be 
detected by gross inspection 

9 As only 30 of 138 papillary carcinomata 
showed no evidence of infiltration, it is probable 
(hal (y j>cs If A and If represent an earlier stage in 
the development of the disease 

Although histological studies tempt one to 
IkIicvc that papillarv carcinoma develops from 
papilloma in a considerable percentage of cases 
evidence thereof is very equivocal 

10 Before undertaking radical surgery for lu 
mor of the bladder, a biopsy should 1^ made, as 
other lesions may resemble neoplasm very closely 

Mv thanks are due to Pr Taut Klemperer who checked 
up ine microscopic dneno^s which I made and to Dr 

I dwin Hm (or u«e of the cLnical data. 
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Av Analysis of One Hundred and Eight Cases of Cancer of the Breast, A Clinical Index 

OP Maugnancy 

JOHN G STUBENBORD, 3RP, M D , Doxiclaston, Long Island, New York 
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T his paper IS based on a series of 108 consec- 
utive unselected cases of cancer of the breast 
They ^\ere taken from the First Surgical 
Division of the Neu York Hospital The senes 
represents all the cases diagnosed as cancer of the 
breast on this division from 1912 through 1928 

TABLE I — ^INCIDENCE 

Cancer— all kinds Total eases discharged 
No of cases of (pathologically! from »st surgical divisioo 
\ear breast cancer (anatomically) each current year 


1912 

1913 

I 

6 



1914 

9 

38* 

997' 

1915 

8 

63 

2,364 

Z9I6 

9 

48 

1,698 

X917 

12 

47 

1 883 

1918 

6 

45 

1,514 

igig 

6 

52 

r.473 

ig2o 

3 

36 

1,482 

zg2i 

8 

46 

r,6oo 

I 691 

zg22 

7 

102 

19*3 

6 

33 

1,594 

*924 

5 

40 

1,506 

ig2a 

8 

46 

1,541 

zg26 

3 

40 

1516 

1927 

S 

48 

1,751 

tgtS 

7 

52 

1,793 

Total 108 
*For last 6 months only 

716 

24 403 


Tor a 15 jear period, 1914-1929, breast cancer 
v,as 15 per cent of all the cancer cases diagnosed 
and treated on this division Dunng this same 
period It represented o 44 per cent of all the cases 
diicharged from the service It was a surpnselo 
find only 108 cases diagnosed as cancer 01 tte 
breast over this long period of years Espeaall^ 
since there is such a rapid surgical turnover each 
>ear on this division 

TABLE II — MARITAL INCIDENCE 

CasM rtf cent 


Single 

21 

Warned 

56 

idotv ed 

31 

Total 

loS 


Cancer of the breast is found more often m mar- 
ried ^vomen or those previously married than in 
unmarried women, 1 e , unmarried patients 19 per 
cent, married 81 per cent of the total number o 


cases In 563 cases of Schreiner, 84 patients ivere 
unmarried (15 per cent), while 479 patients were 
married (8$ per cent) Just what is the significance 
of these fmdings m relation to the etiology of 
mammary cancer, I am unable to saj In this con- 
nection there are many factors It is natural to 
suppose after examination of the incidence that 
lactation and pregnanc> , also trauma from breast 
feeding, have something to do with mammary 
cancer Lee (7) believes that prior lactation is not 
an important factor in the development of mam- 
mary cancer 


TABLE III — ^RACIAL INCIDENCE 


Curt 

United States 


iviute 44 

Colored 7 

Irish 10 

Italian 14 

German 8 

Russian 5 

Austrian 4 


Cuei 

Engbsh 4 

French 3 

Scotch 3 

Canadian z 

Meucan i 

Porto Rican z 

Turkish z 

Z08 


There is nothing conclusive as to the racial in- 
cidence of cancer of the breast in this series (Table 
III) First, the series is too limited in number 
Second, the United States group is too wide in its 
scope, It being a composite of many races But 
one IS impressed b> the infrequent occurrence of 
caranoma of the breast m colored women 
Cancer of the breast is especially prevalent in 
the decades 40 to 60 j ears More than one half of 
the cases had cancer between these jears The 
joungest patient was 26, while the oldest was 70 
jears of age 


TABLE rv — ^AGE INCIDENCE 


Age in yetn Cases 

20-30 4 

30-40 19 

40-50 33 

50-60 32 

60-70 20 

Total loS 


Per cent 
3 

18 
30 
30 

19 

too 


In Schreiner’s senes 58 per cent of all the cases 
occurred between the ages of 40 and 60 j ears The 
statistics of Moschcowitz showed that 113 cases 
(51 per cent) occurred between the ages of 40 and 
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6o jeara m a total of 218 cases Judd had 285 
cases (43 per cent) between the j ears 40 and 60 m 
his series of 651 cases 


TAULE V —SITUATION OP THE TUMOIt 


Kisbt breast 
Left breast 
Bilateral 


C*Mi 

49 

3 


Pet tent 
5 » 

46 


Total 

breast 
Leli breast 
Both breasts 


108 too 

5c/ireiri<f’s Jignrtt 

344 45 

»7S 49 

34 6 


Total 


553 SCO 


The chances of in\ oK cment of one breast or (he 
other ate about equal 

Eh ingstates in his booh that there is a slight pre 
dominance m the left breast The location of the 
tumor Has present in the right breast in 102 cases 
(47 per cent) and in the left breast m 116 cases 
(53 P«r cent) (Moschcowiu) 

Fmnej writes that the tumor appears with 
about equal frequencj in the breasts, although m 
individual clinics one or the other breast maj 
show a preponderance The cases w hich had bi 
lateral tnvoUement, sa\e one, did not pr*^eni 
themselves as such, but rather, the cancer ap 
peared m the remaining breast some time after 
radical ampuuiion had been performed 

CAse A Both breasts were insoWed In sdUUioa there 
were exleiuive tneUstSKS to the neck and lunfrs Biopsy 
was performed and diagnosis of carcinoma was esUbltsheo 
The patient died ii months Cater 
CASr D TbeUClbreast wasinNoIvedfor whicha ndical 
amputation was perfonned Three jears later the ncht 
breast became involved and a radical amputation of ibe 
right breast was performed The patient died 4 yean later 
Case C The right breast was the primary seat of the 
cancerous process A radical amputation of this breast 
was done Nine years later the patient was re admttled 
mth the diagnosis of cancer of left breast and a radicaf 
amputation was performed She died 19 months later 


MeUstases to lymph nodes 
No metaslasea to lymph nodes 
Not mentioned in report 

Total 

ifoschcouil s cases 
Lvwph nodes involved 
Lymph nodes not involved 
I^t mentioned 


-ENTENT OF DISEASE 

Caws Ftt cent 


The extent of the disease was delctminctl from 
the pathological report Clinical evidence of me 


tastases to the nodes was often lacking, although 
later checking up vmUi the microscope revealed 
involvement of the nodes The cases in which 
there was involvement of the nodes greatlj out 
numbered those m which the breast alone was 
diseased 

This nia> mean that the nodes have been m 
voUed early so that whcti the patient becomes 
aware of the pnmar> growth and seeks medial 
advice, metastases have long since appeared Of 
course, the finding of a lump m the breast is often 
accidental The history of noticing a lump for the 
first time while bathing is common enough Edu 
cation has a r 61 c in this connection To teach the 
lait> the significance and the potential dangers of 
a tumor in the breast would mean, in many cases, 
an early visit to a phjsician To be sure more 
benign tumors, as well as malignant tumors, 
would be seen In fact, tumors of tie breast 
which do not exist would be the center of atten 
tion of some patients In these cases a careful 
ph)sica! examination and reassurance would 
sufiice In other ca'^es an early recogmiion of tie 
process w ould mean carlv treatment, and it is only 
through earlj treatment that we can hope for the 
best and lasting results 

Not ts percent of women with cancer of lie breast eblam 
surgical treatmrnt before their disease has goiten beyend 
tbelintsuce Sir Oeotae Newman m hu preface to th 
prevent wotV says It is not because the diseare aavaacei 
rapidfy The prime new) in reducing moitatity 
IS not rstendfil hospital accommodations, not irnpwiea 
methods ol treatment nor even diagnosis II it a oiiiwe 
0/ deity The essence of the situatiov is to assure wst 
cancer of the bieasl Is recognued itniaediately and is 
immediately treated ' (j) 


TABLf \2I — rVTIIOLOGV 


Cancer (type not slated) 
Semins tarcinoma 
Carcinoma simplex 
ribmcaicinoma 
Cellufat carcinoma 
Duct carcinoma 
Gelatinous carcinoma 
Medullaiy carunoma 
AheoUr carcinoma 
Adenocarcinoma 
rapillary cvsUdenocarcinoroa 


Total 


96 


\Ahite noted that the proportion of pmatr ^ 
Dents without axillary metastases is much grea 


than m the ward cases . „,i,. 

An arbitrary standard was set designating 
size of the growth A tumor measuring up 
3 centimeters m diameter was considered smau, 
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up to 8 centimeters large There were 34 cases 
(31 per cent) of small tumors and 74 cases (69 per 
cent) of large tumors 


TABLE VIII — CLINICAL CLASSIFICATION 


Primary operable 
Pnmaxy inoperable 
Recurrent operable 
Recurrent inoperable 


Casea 

92 

r 

3 


Per cent 
8S 

II 

3 


Total 


108 100 


The classification used is according to Lee (7, 

8,9) 

Primary operable A tumor m the breast w hich 
IS not fixed to the chest wall, and is with or with- 
out axillary nodes, is operable 

Primary inoperable One or more of the follow- 
ing factors are present (i) fixation of breast tu- 
mor itself to chest wall (with fixed axillary nodes) , 
(2) supraclavicular nodes involvement, (3) in- 
volvement of opposite axillar> nodes, (4) distant 
metastases to chest and bones, (5) diffuse sub- 
cutaneous nodules, (6) diffuse inflammatory can- 
cer involving a considerable skin area, (7) chest 
metastases pleural or mediastinal, and (S) remote 
metastases 

Recurrent operable One or two small, accessible, 
isolated nodules as local recurrences found after 
former operation, with or without involvement of 
the axillary nodes 

Recurrent inoperable The recurrent inoperable 
cases include (1) recurrent diffuse subcutaneous 
nodules in the operative field, (2) single fixed re- 
currence to chest wall, (3) the presence of axillary 
nodes m the same side with extension well up 
beneath the clavicle, (4) well marked fullness of 
supraclavicular fossa of the mvoh ed side with or 
without palpable nodes, (5) involved nodes pres- 
ent in opposite axilla, (6) evidence of insolvement 
of opposite breast, (7) intrathoracic metastases, 
(8) any recurrence that follows operation on an 
inflammatorj cancer of the breast, (9) metastases 
to bone, and (10) metastases to distant organs 


TABLE IX — TYPE OF OPERATION 


Radical amputatioa 
Incomplete radical amputation 
Local excision 
Palliative mastectomj 

Total operative cases 
No operations 

Grand total 


Cases Per «eot 

89 93 

X I 

6 5 

X X 

97 100 

108 


The cases were treated individuall> A radical 
amputation (Halsted, Will) Mejer) was the 


method of choice with a wide excision of tumor, 
with axillary dissection and removal en masse 


TABLE X — ^METASTASIS 


Chest 

Spme 

L^I recurrence 
Stoma<di 
Anllary 
Liver 

Bones other than spine 
Abdomen 
Nodes of neck 
Distant skin metastases 
Brain 


63 

No evidence of metastases 14 


Total 


77 


Per cent 

24 

14 

12 


7 

7 

7 

3 


There was definite information concerning 
presence or absence of recurrences m 77 of the 
cases For the 31 other cases no data could be 
obtained on this point 

It IS a well kno\vTi fact that metastasis to bone 
IS a common occurrence in cancer of the breast 
The metastases to the chest, spine, and long bones 
of the body were 45 per cent of all the metastases 
found in this series Schreiner found that recur- 
rence followed surgical operations regardless of 
whether they were complete or incomplete In 
one-third of the 9 known instances of recurrences 
m Delbet’s senes of 15 cases of cancer of the 
breast metastases occurred m the pleura and 
lungs Bendick advocates taking two roentgeno- 
grams, a pelvic roentgenogram and a chest roent- 
genogram On a single 14 by 17 inch film one can 
get the lumbar spine, pelvic bones, and both hips 
It would seem wise to roentgenograph not only 
the chest but also the spme, pelvis, and long bones 
as a pre-operative routine measure White sa>s 
that he takes roentgenograms of the chest, spine, 
and pelvis before operation, but he adds that the 
roentgenogram does not necessaiil> reveal the 
early bone metastases However, it is a practice 
that should be carried out An occasional positiv e 
finding would justify this measure 

END RESULTS IN THIS SERIES 

Since this was to be a statistical study, I de- 
aded to determine first the end results of all the 
cases just as they came without fixing a 5 >ear 
period following operation to record the number 
of the “cured” cases Our follow-up sjstem was 
started m February, 1913 Of the 107 cases that 
were followed up, 94 cases were seen at the clinic 
or heard from through letters or nurses A report 
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^\as made o{ the date of death, the cause of death 
m some cases, and the condition of the patient 
when last seen The s>stem showed an 87 per 
cent efiiciencj 


TABLE M —END RESULTS 


Death or result after operatiot* 

First 6 months after operation iS 

I year after operation 31 

j years after operation 1 3 

3 years after operation 1 j 

4 years after operation j 

5 years after operation h 

7 years after operation * 

8 years after operation t 

r J ) eats after operation j 

» falivc anil well 10 

® \aliNe with recurrences 7 

No trace 1 1 

Total 107 


Lost tract of 1 1 patients 
6 tnonths after operation 
I year after operation 
a years after operation 

3 years after operation 

4 years after operation 

Total 




«9 

ta 

la 

S 

b 


10 

R 

100 


It 


Three patients died of iniercurrent diseases, one 
of heart trouble, another of paralytic stroke, an 
other of pulmonary embolus The cause of death 
m the other cases was due to cancer so far as we 
can icJJ 

A 5 year limit following operation was next 
considered There were 84 cases m all which had 
a s year or more postoperatixe penod Analysis 
of this group is shown in Table \I A 


TABLE \t A — FIVE YEAR RESULTS 


Luing 
Dead 
No trace 


Cm* Per cent 
7 9 

b, 91 

la 


Total 


Twelve cases were placed under “No trace” head 
ing following Lee (10) that patients dying from 
intercurrent disease before the expiration of $ 
years but without evidence of cancer have been 
excluded from statistical study as well as those 
who have been completely lost track of 
There were only 9 per cent of the cases m this 
group living and well 5 years after operation 
nils figure IS lower than one generally thinks of 
m connection with “cures” for mammary cancer 


CLINICAL INDEX OF MALIGNANCY 
Recently Lee (n) graded 100 primary operable 
cases of cancer of the breast from clinical data 
alone to determine if such data would give an 
accurate estimate of the degree of malignancy 
We considered the age of the patient, the presence 
or absence of lactation, the rate of growth of the 
tumor, and the extent of the disease so called 
weighting factors (Table XII A) 

TABLE Nil A — VVEICIITING FVCTORS 

Age \ = 1 

Lactation 3 

Rale of growth R >• 4 

Fitent ot disease F 5 

The weighting factors were subdivided and evalu 
ated and these subdiv isions w ere know n as grada 
tion factors (Table XIT B) 


TVBLE MI n — GRADATION FACTOR'? 


Age 


lactation 


Rate of growth 


t xtent of disease 


1 

R 

r 


WtiiVbB* 


- S 


Crtcblion tieUri 


Over ss 












Modtiate 


Rapid 

Small 


(jem orfess] 


Larte 

Nodes prewnl 



The clinical index of matignancy for any iniii 
vndual was then calculated bv multiplying the 
value of each weighting factor by its gradation 
factor and adding the results as Clinical index 
of malignancy =»3 Ao+3Lq+4Ro+sEo A pa 
lient of 57 years of age having a small tumor 
which has been growing over a number of years 
vsould be placed in Grade A as — clinical index of 
malignancy •= 2X1+3X40+ 
whereas a young woman 28 years of age with a 
rapidly growing tumor and with invoUemwt of 
axillao nodes would be placed in Grade C ts 

clinical index of malignancy »aXs+3XoT4A 
4+SX4*“46 Based on such calculations pa 
tients were placed into one of the three gmdes 

Grade A 11— is relaUvdy benign 
Grade D 36—30 Moderately malignant 
Grade C 40— 5s highly malignant 

The results obtained m the series were as fol 
tows 

Grade A— relatively bcnign-69 per cent ot patients 
were ative and well, 5 years or more, 
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Grade B— moderately mahgnant — 34 per cent of pa 
tients were alive and well, 5 years or more, 

Grade C— highly malignant — 4 per cent of patients 
were ahve and well, ^ jears or more 


A similar histological classihcation done 
Table XIV shows Dr Lawrence W Smith's 
gradation of these same cases 


Thus a reasonabl) accurate prognosis can be gi\cn 
b> the use of the clinical index of malignancy 

Next we considered whether the clinical or his 
tological grading would furnish a more accurate 
prognosis Dr Ewing graded these same cases as 

Grade i — relatjvel> benign— 52 per cent were ahve and 
well 5 years Qt more, 

Grade a — moderately malignant — 33 per cent were 
alive and well, 5 years or more, 

Grades — highly malignant — 29 per cent were alive and 
’acll, 5 years or more — 

thereby showing that the chnical grading made a 
more accurate selection of the patient than did 
the histological grading and gave a more accurate 
prognosis 

Believing jt would be interesting to find out 
whether or not similar results would be obtained 
in a survey of another group of cases, I anal>'zed 
the same senes in the same waj There were 65 
appropriate priraar> operable cases and the 
clmical index of malignancy was calculated in 
each case The results are shown m Table 

xrii 


TABLE Xni — CLINICAL GRADING 


Grade A* 

Ahve and well 
Dead wuhm 


Grade B 
Aliv e and well 
Dead wuhin 


Grade C 
Ahve and well 
Dead within 


ReUuvtly 

No of 


heoiSD 

Patients 

cratste 

5 years or more 

3 

>9 

1 year 

3 

*9 

3 years 

4 

*1 

3 years 

t 

0 

4 years 

I 

6 

S years 

4 

2S 

WodCTitely 

Riitiigcaot 

5 years or more 

X 

3 

i year 

9 

24 

3 years 

It 

39 

3 years 

7 

19 

4 years 

i 

8 

5 years 

6 

18 

Highly 

nuligDvat 

S years or more 

1 

8 

T year 

5 

42 

a years 

X 

8 

3 years 

4 

34 

4 years 

5 years 

t 

6 


*The 3 c»MS TUMilioned tbove dnog from intercmrent <liae»*e felt «b 
Group A thus tendrnj; tovrurd u higher morCvlitr rat« lot tiutffoup 


Grade A — relatively benign — 19 per cent of patients 
were alive and well 5 years or nvaie 
Grade B — moderately malignant — 2 per cent ol pa 
tients were ahve and w'cH, 5 years or more 
Grade C — highly malignant — 8 per cent of patients 
were ahve and well, 5 years or more 


TABLE XIV— HISTOLOGICAL GRADING 


Grade t 
Alive and well 
Dead within 


Grade 2 
Ahve and well 
D«ad withm 


Grade 3 
Ahve and well 
Dead within 


Relatively No of Per 
beoigo patienO centaee 


1 year 

3 years i roo 

3 years 

4 years 

5 years 

Xfoderatelv 

maliinant 

3 18 

t year 3 i8 

3 years 4 33 

3 years 3 la 

4 years r 6 

5 years 4 23 

Highly 

toalignant 

2 4 

t year ifr 34 

3 years 9 ao 

3 years 8 17 

4 years 4 8 

5 years 8 z? 


Grade t — relatively benign — eper cent were alive and 
well s years Of more 

Crsulc 2“- moderately malignant— 18 per cent were 
alive and well 5 years or more 
Grade 3— highly malignant— 4 per cent were ahve and 
well 5 > cars or more 


A comparative anal>sis of the climcal and the 
histological grading is given m Table XV 


Grade A 
Alive and well 
Dead within i 


Grade B 
Alive and well 
Dead within i 


Rell yr 

year 3 Grade i 
years 4 

years i Grade 221 
years 1 

years 4 Grade 313 


Grade C 
\hve iind 
Dead within i 


year ro Grade i 
years n 

years 7 Grade si 2 
years 3 

years 7 Grade 3 8 


year $ Grade 1 
years t 

years 4 Grade 2 
years 

years r Grade 315 


petd Within 
* 3 4 S 

yr* yr» yts yts 


1123 


2 3 13 

7434 


I 3 I t 


Although these results are very different from 
those obtained by Lee yet again a chntcal 
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grading makes a more accurate selection of the 
patient than did the histological grading and 
gises a more accurate prognosis 

CONCLUSIONS 

1 That there were \cr> few cases of cancer of 
the breast treated on this general surgical service 

s Mammarj cancer is found more often m 
married women than in unmarried women, to 
such an ertent that one suspects that thcinadcnce 
of mammarj cancer in married women is depend- 
ent on some definite factor 

3 Patients coming to the hospital for treat 
ment show a great predominance of atreadj >n 
\ohed axillarj nodes Education and as oidancc 
of delav after a tumor of the breast has been dis 
coiered would help to bring about better sub 
sequent results 

4 The incidence of bonj metastasesissohigh 
as to warrant pre-operalne\ raj of chest, pelvis, 
and spine as a routine measure 

5 The end results m this senes arc verj dis 
couraging Onlj 9 per cent of the cases arc 
hvmg after a period of $ jeats follow mg operation 

6 A clinical grading of cancer of the breast 
makes a more accurate selection of the patient 
than does a histological grading and gives a more 
accurate prognosis 
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VESICAL NECK OBSTRUCTION 
With Presentation of a New Instrument For Its Relief 
THOJIAS J KIR\UN, M D , M A , M S . F A C S , New \osi: 

From liie Bucbanan Brady Foui^tHMt of Uroloer N«w Vorl Hospital New^ork 


T he ideal of all surger> is the presen-ation of 
anatomical parts m normal relation The 
degree of attainment of this ideal must be 
consistent with relief of the patient But to 
remo\e ruthlessly by surgical intervention all 
tissues m pathological condition, is the course 
taken only by those who are prone to follow the 
line of least resistance The principal points to be 
considered in conservative surgery are first, relief 
of whatever pathological condition is present, 
second, conservation, with consideration of future 
prognosis, third, ful&mcnt of the two conditions 
just named with the utmost safety to the patient 
It has been my aim, m considering the problem 
of the removal of median bar obstruction, to 
design an instrument making possible the com- 
plete adherence to these three major surgical 
principles, and at the same time relieving the 
condition without resort to Herculean procedures 
often dangerous or even fatal Before describing 
this instrument, I wish briefly to mention some 
of the methods previously used to relieve this 
obstruction 

These may be divided into three classes (i) 
those employing the suprapubic route, (2) those 
necessitating blind removal per uretliram, (3) 
those providing for removal under direct vision, 
but equipped with electric cautery devices which 
do not provide for accurate determination of the 
amount of cauterization Various instruments 
designed to excise the bar, but without proper 
consideration for provision against post-opera- 
tive hiemorrhage 

HISTORICAL SURVEY 

When Wellington undertook the Peninsular 
Campaign his troops were accompanied by a 
young military surgeon named George James 
Guthrie I use the word yomig advisedly, for 
Guthrie was born in 3785 and the Pemnsular 
Campaign began in 1807 More than that Guth- 
rie had been a certified army' surgeon for 6 years 
previously, having passed his examinations and 
been assigned to a regiment when little more than 
16 His military career lasted until after the final 
fall of Napoleon Beginmng as he did at such an 
early age, Guthrie’s opportunity for observing 
the various pathologicid conditions to which the 


male urinary apparatus may be subject w as ex- 
ceptionally wide This is attested by his book, 
Analomy and Diseases 0/ Ike Urinary and Sexual 
Organs, which was published after he began pri- 
vate practice In this volume he arrives at the 
conclusion “ that an elastic structure exists at the 
neck of the bladder and may be diseased without 
necessary connection with the prostate gland ” 
Likewise ‘'the prostate gland may be diseased 
without any necessary connection with the elas- 
tic structure ” This appears to be the first recog- 
nition of what has come to be known as median 
bar obstruction at the vesical neck 
At the lime it was published no particular 
attention w as paid to Guthrie's observation, so 
that when a dozen years later a similar idea was 
promulgated in France it was hailed as quite 
original Indeed, any connection of Guthrie’s 
would hardly have been revived at all, had he not 
been ated by Civiale, the French urologist, in 
reply to his confrere Meraer’s accusation that 
Civiale’s writings on the subject of median bar 
obstruction had been plagiarized from his own 
Even then Civiale designated him as “some Eng- 
lish surgeon,” without mentioning his name 
There appears to be little doubt that Civiale’s 
contribution was made prior to that of Mercier 
despite that choleric individual’s furious outcry 
to the contrary In his Tratte pratique sur les 
Maladies des Orgaties gentio urtnatres he states 
that he has made use of "le tnlabe et le htho 
clastea ecrou” since 1824 “These instruments,” 
he tells us, “are introduced into the bladder, 
where they are opened in such a manner as to 
give the vesical extremity a volume proportionate 
to the dilatation it is desired to produce The m 
struments are then withdrawn dilating the tract 
along vvhich they pass, from behind forward 
Should it be desired to effect further dilatation at 
the same sitting, they should be closed when they 
have been pulled back as far as the membranous 
urethra, then reintroduced into the bladder, 
thereafter to be withdrawn m the same manner 
as before The surgeon should never lose sight of 
the fact that this is decidedly heroic treatment, 
the abuse of which may lead to the gmvest conse 
quenccs, the maneuv er should be earned out w ith 
the greatest care and prudence ” 
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grading makes a more accurate selection of the 
patient than did the histological grading and 
gues a more accurate prognosis 

CONCLTJSIOSS 

1 That there were \er> few cases of cancer of 
the breast treated on this general surgical service 

2 Mammarj cancer is found more often in 
married women than m unmarried women, to 
such an extent that one suspects that the incidence 
of mammar> cancer m married women is depend 
ent on some definite factor 

3 Patients coming to the hospital for treat- 
ment show a great predominance of alread> in 
\oKed axillar) nodes Education and avoidance 
of delay after a tumor of the breast has been dis 
covered would help to bring about better sub 
sequent results 

4 The incidence of bonj mclastascs vs so high 
as to warrant pre-operative Vraj of chest, pelvis, 
and spine as a routine measure 

5 The end results m this scries are vcf> dis 
couraging Onlj 9 per cent of the cases are 
hv mg af ter a period of 5 > ears follow ing operation 

6 A clinical grading of cancer of the breast 
makes a more accurate selection of the patient 
tl^n does a hiatological grading and gives a more 
accurate prognosis 

BIllLIOGK.\Pn\ 

1 OevDlCik A J The imporuncc of a pelvic rotnlgcn 
ogramm the treatment of rrummacy cancer Am J 
Roentgenol 1917 xviii, 145 

i Deuet r I recjuency of recurrency m pleura and 
lungs after treatment of mammary cancer by oper 
atjon Neoplasms 1924 in 301-210 Abstracted in 
J Am M Ass i92j, Uxsv, 474 


3 Ewtvo James Neoplastic Diseases Chapterxxvi 

— Epithelial and other tumors of the breast Phik 
delpW W B Saunders Co , 1928, p 54$ 

4 Judd, r S , and Sistritvk, W E End results in 

operations for cancer of the breast Surg Cynec 1 
Obst tgi4, xviii 299 

5 Keev, WiLUAuW Surgery, lU Pnnaples and Prac 

tice \oMu Chapter 42— Surgery 0! the breast 

by Finney, John, M T Philadelphu \V B Saun 
den Co , 1919 p 594 

6 Lave, Claypov Javet F Late results of operation 

for cancer of the breast Gt Bnt Ministry of 
Health, Reports on Public Health and Medical 
Stibiects, 192S No 54 Med Oflicer 1928 z! iji 

7 Lce,B T andCoKNELL,N W Artportof87pniiiaiy 

operable cases of cancer of breast admitted to tbe 
New \ork Hospital pnor to Apnl i, 1919 Ann. 
Surg, 1924 Ixxx 40 J 

8 Lee, B J Results of the treatment by radiation of 

primary inoperable cancer of breast— A report of 
8) cases treated m breast cliuc at The Memorial 
Hospitalof NewAork. Ann Surg t922,lzni,3;9- 

9 Lee B 7 and TA^■^E^^llLU \ E Recurrent in 

operable cancer of the breast An analysis of 36s 
cases treated by radium and roentgen ray J Am 
M Ass , 1926, IxixM, a;i 

10 Lee B J A survey of 5 > ear results In the Ireatmeot 

of cases of nummary cancer at the Memorial 
Hospital. Tr Am Surg Au 1927 zlv, 4(3 
It Lfe, li J ,and SrtBCVBOks J C A chaieal isdei of 
malignancy lor cancer ol the breast Surg , Gynce 
A Obst 192 $ xlvii 81a 

11 Mevex, AS luv Lancer ol the breast. Surg Cynec 

LObst 1917 sss-sy ^ 

13 Moscncowm Auxis v , Coup, RAtm and Ld 

ccMSTErv Pescy Late results after unpuution of 
the breast for cancer Ann Surg, 1926 iixnv i« 

14 SciiaEisEt B F , and SrENsntou A T End reulti 

in 563 cases of breast cancer Surg GyaecLObst, 
1927. xhv, 6c»j , , 

15 White Wiiliau Crawioed Late results of opera 

Uon for cancer of breast Ann Surg 1927 Uun 
696 



KIRWIN VESICAL NECK OBSTRUCTION 


1007 


VESICAL NECK OBSTRUCTION 
With Presentation of a New Instrument For Its Relief 
THOMAS J kIRW IN, M D , M A , M S , F A C S , New York 
F rom the James Buchaoan Br&dy FouDdabon of Urology New \orIc Hospital New York 


HE ideal of all surger> is the preservation of 
anatomical parts in normal relation The 
degree of attainment of this ideal must be 
consistent with relief of the patient But to 
remove ruthlessly by surgical intervention all 
tissues in pathological condition, is the course 
taken only bj those who are prone to follow the 
line of least resistance The principal points to be 
considered in conservative surgerv are first, relief 
of whatever pathological condition is present, 
second, conservation, with consideration of future 
prognosis, third, ful^ment of the two conditions 
just named with the utmost safety to the patient 
It has been mj aim, in considenng the problem 
of the removal of median bar obstruction, to 
design an instrument making possible the com- 
plete adherence to these three major surgical 
principles, and at the same time relieving the 
condition without resort to Herculean procedures 
often dangerous or even fatal Before describing 
this instrument, I wish briefly to mention some 
of the methods previously used to relieve this 
obstruction 

These maj be divided into three classes (1) 
those employing the suprapubic route, (2) those 
necessitating blind removal per urelhram, (3) 
those providing for removal under direct vision, 
but equipped with electric cautery devices which 
do not provide for accurate determination of the 
amount of cauterization Various instruments 
designed to excise the bar, but without proper 
consideration for provision against post-opera- 
tive hemorrhage 

historical survey 

WTen Wellington undertook the Peninsular 
Campaign his troops were accompanied by a 
>oung military surgeon named George James 
Guthne I use the word young advisedly, for 
Guthrie was born in 1785 and the Peninsular 
Campaign began in 1807 More than that Guth- 
rie had been a certified army surgeon for 6 jears 
pre\iousl>, having passed his examinations and 
“^®*^^ssigned to a regiment w hen little more than 
ID His military career lasted until after the final 
ail of Napoleon Beginning as he did at such an 
early age, Guthrie’s opportunity for observmg 
tne various pathological conditions to which the 


male urinary apparatus may be subject was ex- 
ceptionallj wide This is attested by bis book, 
Anatomy and Diseases of the Urinary and Sexual 
Organs, which was published after he began pri- 
vate practice In this volume he arrives at the 
conclusion “that an elastic structure exists at the 
neck of the bladder and maj be diseased without 
necessary connection with the prostate gland ” 
Likewise “the prostate gland may be diseased 
without any necessary connection with the elas- 
tic structure ” This appears to be the first recog- 
nition of what has come to be known as median 
bar obstruction at the vesical neck 
At the time it was published no particular 
attention was paid to Guthrie’s observation, so 
that when a dozen years later a similar idea was 
promulgated in France it was hailed as quite 
original Indeed, any connection of Guthrie’s 
would hardly have been revived at all, had he not 
been cited b> Civiale, the French urologist, m 
reply to his confrere Mercier’s accusation that 
Civiale’s writings on the subject of median bar 
obstruction had been plagiarized from his own 
Even then Civiale designated him as “some Eng- 
lish surgeon,” without mentioning his name 
There appears to be little doubt that Civiale’s 
contribution was made prior to that of Meruer 
despite that choleric individual’s furious outcry 
to the contrary In his Traite pratique sur les 
Maladies des Organes gemto-urinaires he states 
that he has made use of “le trilabe et le litho- 
cJasteaecrou” since 1824 “These instruments,” 
he tells us, “are introduced into the bladder, 
where they are opened in such a manner as to 
give the vesical extremity a volume proportionate 
to the dilatation it is desired to produce The in- 
struments are then withdrawn dilating the tract 
along which they pass, from behind forward 
Should It be desired to effect further dilatation at 
the same sitting, they should be dosed when they 
have been pulled back as far as the membranous 
urethra, then reintroduced into the bladder, 
thereafter to be withdrawn m the same manner 
as before The surgeon should nev er lose sight of 
the fact that this is decidedly heroic treatment, 
the abuse of which may lead to the gravest conse- 
quences, the maneuver should be carried out with 
the greatest care and prudence ” 
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\ controvers) — largely of Mercier’s making— 
as IS aged for a number of j ears betss cen the two 
French urologists as to the priority m the in%es 
tigation of the nature of median bar obstruction 
at the \ esical outlet, and onginalitj in the design 
of instruments for its relief But Mercicr, after 
the fashion of the Pharisees, succeeded bv his 
‘ much speaking” m getting the entire credit for 
this important conlnbulion to urology, even 
today the condition concerned is most ffcrjuenilj 
referred to as Mercier s bar In 1850, the Acade- 
mic Franfaisc des Saenccs awarded Mcraer a 
prize of 1,500 francs, crediting him among other 
things with has mg ‘‘perfected the construction of 
instruments, cas> of handling, b> aidofsshichonc 
incises, or with the same, escises the saKc, in a 
manner to produce a more certain and prompt 
cure ” 

If Mcrcitr rcalU did add ans thing to what 
Guthrie had alreadj set forth m his wniings and 
lectures it was not of sufTicieni interest to the 
practitioners of his time to keep the sub>ect 
actuelj before them Ue hear little more alx>ul 
median bar obstruction at the i esical outlet un 
til the perfection of the c>stoscope immeasurc 
abl> increased the possibilities of urologic etam 
ination L\en then, so much more attention was 
paid to hjpcTtrophy of the prostate and the 
paihologj induced b> its existence that (hes>mp 
toms of median bat h>'pertrophy were confused 
or entirely oserlookcd The troUaUitne rant 
proslale of the French school of which Guson was 
the leader during the last decade of the nine 
teenth century was a vague conception, blaming 
vesical obstruction in the absence of prosiatic 
lobe enlargement upon muscular changes m the 
bladder wall induced b> artBnosclcrosi<» It was 
not until 1901 that Charles 11 Chelwood col 
lected the various designations for the condition 
at that time prevalent, and suggested that in 
their place should be used a s ngle name original 
ing with the elder Keves— that is, cc»*racture of 


what may justly be termed the first modern con 
ception of median bar hypertrophy and its ra 
tional treatment Contracture of the bladder 
neck, he pointed out, is a common cause of vesical 
obstruction, its relief is safe and sure by means 
of a galvano prostatectomy through a penneal 
opening, it is often an explanation for what has 
been termed “prostatism without enlargement of 
the prostate ” 

The idea of using the cautery to remove ob- 
struction at the V esical outlet was by no means a 
new one when Chetnood wrote \s far back as 
1877 the Italian surgeon, Bottini, had suggested 
such \ possibility and perfected an instrument 
which from time to time he called to the atten 
tion of the practitioners of urology In 1900, 
Albert Freudenberg of Berlin, described before 
the Thitltenih International Congress of Medi 
cine convcnctl at Pans, his employment of Bot 
tini’s procedure for the relief of prostatic hvper 
trophy, together with the instrument he had 
designed for this purpose, which he called a evs- 
toscopjc prostatic incisor WTnle it was patierocd 
after Bollinis cautery, the cvstoscopic features 
are apparently original with Freudenberg So 
to him should be accorded the credit for creating 
the design which ha? since seen so many improve 
ments and modirications at the hands of later 
surgeons 

Dunng the next jo years many mind» were 
centered upon the des clopment of mitruments of 
this type and substantial progre^>s was made 
Minor alteration? were made b\ Wossidlo and 
Goldschmidt in lurope while in this country 
tcvolulionarv changes were inaugurated by Hugh 
Hampton Young, who first showed his instra 
mcnl and reported his earlv cases before the 
Second International Congress of Urology m 
J911, at Pans Young’s instrument is the pre 
vailing type in use at present All others are but 
modifjcxtions of one or another of its basic fea 
tures He has himself made substantial changes 


tne neck of Iht bladder 

A feu years later— in rgoj — Cheluood again 
called attention to the subject and pul forth 

Fig i Showing anomalous varulions in the g«nit»- 
vesical artenes in the male subject The genitoveMral 
artery— propetlv so called— bilurcates into the sntenor 
hTmorthoidal ll and the prostatic P The first u well 
placed to supply its anterior 1 esical branch as well as those 
going to the lat and the relrosymphysitic region belorc 
leaving the pelvis The prostatic— after giving off a smalt 
branch to the seminal vesicle— is wholly devotoJ to the 

B restate, ending in a long interior anterior branch to the 
ladder It is the umbilical O which together with the 
defe enlial, d arising directly from Ibe hypt^asUsc Slip 
plements the deficiencies of the gcnilovesical 
Among the branches of the posterior umbiltco vesical 


tn U from time to time , , 

With a \ lew to meeting the speaal problem 
offered by obstruction in the urethra, Maximiin^ 

destined for the subpentoneal lajer ol the hbdder, de 
most posterior reaches the letminalion of the ureter 
itiRone where it gi\ cs off a recurrent twig 
itself from an inferior vesical branch which in lum 
ned forward by a large vesiculodeferential ^ 

being an offshoot of this same postenor umbihcove^tti 

"‘tK X t biancto rsmty ox a bo* ^,*1 

semiemt vesicle, one advances to the 

the vas deferens where it .verv 

branch of the autonomous deferential a wnicnnio ^ 
well be designated as the deferential uienne fio 
I anbeuf) 
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Fig 4 Cross section of a ai mm human embryo 
Ureters enter on dorsal surface of bladder (cloaca), not 
at ^CoNiitesv ol ■Qr M B 


Stern, of Net\ York, m ipip modified the Ger- 
ringer operating c>stoscope The Caulk cauter> 
punch, given to the medical profession m 1921, 
IS merely the combination of a cautery device 
with the Young punch McCarthy’s panendo- 
scope was a most important contribution to the 
assemblage of urological instruments His tele- 
scopic system has been embodied in numerous 
devices since it was first designed It also em- 
bodies a cautery feature which was modified by 
CoUmgs in 1926, the resulting device being called 
the electrome Rose’s cautery punch was made 
available in 1928 Still another contributor was 
FEB Foley, of St Paul The most recent 
modification of which I have knowledge is that 
of Day, of Los Angeles which is also founded on 
McCarthy’s work Others who have worked on 
this problem are Beer, Stevens, Bugbee, Braasch 
and Bumpus of the Mayo Clinic, Geraghly, and 
Mathe 



Fig s Sagittal section of adult bladder (diagramatic) 
“The external longitudinal layer of the base sweeps up 
o\er the vesical onfice making a loop ^\lthm this loop 
the circuUr layer forms a wedge below the oribce ana 
flows down the urethra m an oblique direction surround 
ing the canal as a thin layer The result is a double loop 
and not a sphincter The small insert is a cross section of 
the vesical ontice showing the upward pull of the loop 
from the circular muscle and the opposing action of the 
longitudinal muscle loop 1 , vesical ori&ce, L , longi 
tudinal muscle C // , circular muscle, T M , trigonal 
muscle, £ V S external vesical sphincter (striated mus 
cle), Ur urethra! onfice i I seminal vesicle, E D , 
ejaculatory duct, £ , prostate ” (Courtesy of H H 
\oung and M B Wesson) 

ANATOMV AND PHVSIOLOOY OP BLADDER NECK 
In order to have any proper understanding of 
the pathology of median bar obstruction, or to 
be able to realize the significance of certain 
changes seen during clinical practice, one must 
be thoroughly familiar with the anatomy and 


Fig 2 The bladder after the removal of three-quarters 
of its anlero inferior surface, il is dislocated considerably 
downward and outward The blood vessels, as well as the 

f ielvic portion of the ureter have thus, to a certain extent, 
ost their norma! anatomical relations The ngbt pubo 
vesical ligament is greatly stretched i, Epigastric artery 
2 umbilical artery , 3, obturator artery («een by trans 
parency) 4 trunk of the superior vesical arteries, 5, gemto 
vesical artery 6 vesiculodefcrential artery, 7, gluteal ar 
tery i anterosuperior vesical artery p posterosupenor 
vesical artery 10 ascending anVciioi vesical artery ir 
inferior \ esical artery 12, obturator artery («een by trans 
parency ) of anomalous origin 13 prostatic artery, 14, 
umbilical artery 13, anterosupenor vesical artery, 16, 
posterosupenor vesical artery 17, inferior vesical veins 
iS vesical branch of the genitovcsical artery 19, vesical 
branch of deferenUal artery 20, v esicular artery 21, del 


erential artery, zz middle himorrhoidal artery, z^, in- 
fenor vesical veins 24, gemtov esical artery, 23, vesiculo* 
deferential artery ( \fter Tsaknis) 

Fig 3 The bladder after ection of the lateral attach 
ments and the pubovesical ligaments U is drawn sharply 
forward so as to display hantorini’s plexus i, epigastric 
artery, z, umbilical artery, 3, obturator artery, showing 
abnormal origin of the gluteal 4, anterosupenor vesical 
artery, 5 posterosupenor v esical artery, 6, lateral veins of 
the bladder 7, superior vesical trunk 8 gluteal artery, 
9, supenor layer of the middle aponeurosis 10, ascending 
antenor vesical artery, ii, obturator artery, iz, umbilical 
artery 13 anterosupenor vesical artery, 14, postcrosu 
penor vesical artery, rj infcnor vesical veins, 16 mfenor 
vesical veins 17, genitovesical veins, 18, vesiculodcferen 
lial artery (After Tsakius) 
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Fig 7 Secti03 through urethra and portion of prostate gland C , Concretions m 
alveoli, P 1 , pro^tatic alveoli F M S , libromuscular stroma 1/ , niusculan» 
F , hbrosa 


Therefore, to the meager information to be found 
in anatomical and urologic textbooks, it will not 
be out of place to add the following 

Vesical arteries All the arteries suppKing the 
bladder have their origin in the hj’pogastnc, 
though their point of origin varies so much in 
individuals that it is impossible to la> down anj 
rules As their course is almost equalK variable, 
It IS necessarv to exercise great caution before 
severing anv of them, and the wisest plan usuallv 
proves to be that of tracing each one to its start- 
ing point, though this in manv cases will, of 
course, be quite out of the question Wlien the 
arteries have reached the bladder they are sub- 
divided into multiple branches which are cus 
tomanly distinguished as anterior, superior, pos 
tenor, and inferior These form a plexus from 
which are given off manv tiny arterioles which 
penetrate the bladder musculature and course 
through the mucosa, eventuallv forming another 
plexus in the submucosa 

The genitotesical arterv — so called by Farabeuf 
— often takes off from the hypogastric in a com- 
mon trunk with the prostatic artery It is accom 
panied by several satellite veins in the first part 
of Its course, but as it nears the lower part, at 
its crossing of the vas deferens where it is nor- 


mally separated from the prostatic artert, it 
becomes so enmeshed in vesical veins that it is 
at times hard to trace out its arterial branches 
without actuallv dissecting them Arteries, 
veins, and nerves surround the urethral onfice 
and the upper third of the urethra, forming what 
Tsakms terms the urelhrotascular pedicle The 
arterv approaches the bladder at the same angle 
as the ureter, but before it gams the ureter’s 
point of entrance through the bladder wall it 
divides into several branches which pass forward 
and below so as to surround the ureter If anv 
of these branches chance to approach the bladder 
at the lower part of its lateral border it is excep 
tional, and apparently thev almost never reach 
the middle region of its inferior edge But once 
the branches have attained the bladder wall they 
are distnbuted with fair regulantv to the base, 
the vesical neck, the lower part of the lateral 
walls, and some to the antero inferior and pos 
terosuperior walls A few fine ramifications even 
reach the seminal vesicles and the prostatic 
urethra, as w ell as the prostate itself The genito- 
vesical artery anastomoses at base of bladder 
with some branches from the prostatic arterv 
In general, it is the inferior artenes which sup- 
plv the bladder neck and the trigonal region 
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Tig S Type I \esical n«k obslnjclion median l>ar of 
dense sclerotic tissue directly across posterior lip of onfice 


The) arc branches of the gcnllo^csIClI anasto- 
mosing AMth offshoots of other acsicular arteries 
and the hsmorrhoidal branches Sometimes 
branches of the aesiculodcfercntial are directed 
toward the base of the bladder 

I e»K5 0/ the ifstcal ticei The Trench iMitcrs 
designate the Neins b) the same titles as those 
nhich the) appi) to the arteries It is the group 
called postero inferior made up of the veins w hich 
accompanv the arteries covering the postero 
superior surface of the bladder, vvhtch suppiv 
V essels to the neck, of the blad<ler and the trigonal 
region The veins of the posterosuperior bhddcr 
wall are visible as soon as the peritoneum is ex 
posed the) all take a downivard course but fre 
quentl) diverge considcnbl) as (hc) descend so 
as to run off at quite acute angles At either side 
the) anastomose with the group of lateral veins 
and those from the vesical plexus Most of them 
evenluall) reach the lower wall of the bladder, 
thence arrive at the seminal plexus, while a few 
are likel) to be found in front contributing to the 
formation of the inferior v esical v eins The veins 
which arise at the trigone and bladder neck flow 
into the lower stratum of the allantoid shrath 
taking a forv'ard and upward course to empl) 
into the seminal plexus in front and into the 
vesical plexus behind 

As we approach the vesical neck while mak 
mg an examination of the blood vessels of the 
bladder wall it is noticeable that their number 
and size increase the nearer we approach the 
Ingone It was observed b) Kcifftr that those 
close to the vesical neck became lacunar and 
cavernous in character, and that the. conjunctive 
tissue below the mucosa was also ver) nch in 


vessels The peculiar richness of the blood sup 
piv of this region led him to believe that the 
phenomenon of micturition is largel) brought 
about b) changes in blood pressure, rather than 
b) nerve influences, as is the more common 
conception 

pvTiioLOca or vfsicvl neck obstsdction 

Turning now to a consideration of the pathol 
ogv of median bar h)-pertroph) we find that this 
subject has occupied the attention of some of the 
foremost urologists m this countr) Our modem 
concqitions m regard to it are practicall) all the 
result of the work of American investigators, 
chief among them being 11 H Young and Ale.x 
ander Randall Randall studied 28 cases of 
median bar formation found m the course of 200 
routine autopsies Tight of these bars were ver) 
pronounccil but the remainder, though micro- 
scopicallv observable, were earl) cases in which 
the bar had not enlarged sufficient!) to cause an) 
important degree of obstruction to the outflow 
of unne, with its incvatable effect upon the 
remainder of the gcnito-unnar) tract This 
author differcntiaicd four t)7>es of median bar 
formation (i) An abrupt bar or dam of dense 
sclerotic tissue dircctl) across the postenor lip 
of the vesical orifice, alwajs associated with a 
“small sclerotic prostate ’’ (2) A bar growing up- 
ward rather than across, encroaching more upon 
the vesical trigone, so that it tends to cause a 
transverse fold or crease m the tngonal area 
(3) A bar resulting from true glandular hvp« 
Irophv originating under the "sphincter muscle” 
within the prostatic capsule Tven ver) slight 
h)pcrtroph\ at this point will tend to producea 
thick, broad, round edged bar causing obstruc 
tion of the vesical outlet long before the h)per 
trophv of the lateral lobes assumes an) impor 
tance This was the t)pc which Randall himself 
had most frcquentl) encountered Rare exam 
pies of {4) a fourth tvpe of bar formation ma) be 
observed This is due to h)'pertroph) of the 
glands of Albarran without h)'pcrtroph) cls^ 
where It produces, not a bar, but a rounded 
lobe and the author found difficult) in deciding 
whether such formations when discovered in the 
bar shape should be classed as such — that is, 
climcall) considered — or be grouped with pro- 
static h)Tierirophies "which anatomicall) they 
arc ' 

In \oung and Wesson’s 125 cases of hyp^r 
troph) of the trigone, the) noted a characteristic 
progression m the development of the condiuon 
The trigone was at first but little elevated above 
the vesical wall, while the ureteral ridges were 
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Fig 9 Type a, vesical neck obstruction Bar forming 
a transvei»e fold in the tngonal area Isoie hypertrophy 
of tngone 

\er> definitely raised In the second stage the 
tngone had been elevated until it was level vuth 
the ureteral ridge, and a shallow cavit> was m 
evndence behind the interureteric ligament A 
third stage, wherem the median bar has assumed 
definite proportions, brings the tngone like a 
shelf close against the vesical orifice, with the 
interureteric ridge standing out Ule a cord with 
a slight pouch before it, and a deep pocket be- 
hind This IS the true ^lercier’s bar, though this 
name is often applied to the bar at the vesical 
neck In the fourth stage h>pertroph> advances 
much further, the deep pocket is still more pro- 
found and maj even undermine the tngone so as 
to dissect It entirely free from the bladder wall 
and erect it hkea damsemng to divide the vc&ical 
caMt> in two The process ma> go on until a 
large diverticulum is formed 
It should be borne m mind that all the changes 
which are found in the region of prostate and 
tngone are dependent upon the existence of in- 
flammation — the final result of some variety of 
infection which has proliferated in this area at 
some time or other Its etiology is, m the last 
analysis, similar to that of stricture of the an- 
terior urethra The mucosa of the vesical neck 
IS even better supplied with glands than is that 
of the anterior urethra Consequentiv any in- 
flammatory process will make rapid headway if 



Fig lo Type 3 vesical neck obstruction True gUndu 
tar hypertrophy, causing a small lobe at the onfice 

once begun m this region Any condition which 
will eventually induce prostatic hypertrophy 
may act in like manner upon the tissues of the 
vesica] neck This circumstance makes cJinical 
diflerentiation between the two conditions e\- 
ceptionallv vexatious We must rely whollv 
upon cystoscopic observation m making the diag- 
nosis, and as treatment and prognosis are en- 
tirelv different, the establishment of tius dis- 
tinction assumes great therapeutic importance 

IhSXRUMFVTb 

As our historical revnew has shown, the attempt 
to design an instrument capable of dealing with 
hypertrophy of the median bar preceded by many 
years any scientitic understanding of the condi- 
tion with which one was attempting to deal As 
to the exact nature of the Trilabe and Lithodaste 
a tcTou, of Civiale, I am decidedly uncertain 
From references in his text they would appear to 
have been something on the order of the evulsors 
or dilators still occasionallv employed The in- 
strument originated by Boitim and modified by 
Freudenberg may properly be accepted as the 
first of this particular type to be pre^uced The 
design of Chetwood’s instrument bore some 
resemblance to that of Bottmi and Freudenberg, 
but It appears to have been productive of far 
more satisfactory results \ oung’u first “punch” 
■was a curved postenor urethroscope, with an 
inner cutting lube, which wis later replaced by 
a tubular cautery in an endeavor to combat the 
often troublesome hxmorrhage Young later 
referred to this early design as “satisfactory but 
somewhat complicated ” With a view to meet- 
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ing the special problem <in'crc<l 1)% obstruction »n 
theuccthra MaumiUianMcrn o(\cw\ork nio<l 
ihed the Gcrnngcr operating c\slo^co|»c in ipip 
His instrument contained a direct \ision tele 
scope, a light carrier and a cannula through 
which instruments might be passed The latest 
\ addition to this group of instruments is Das s 
/ modification of the McCarths punch rccenll) 
described in the Journal oj the Inierican Medical 
Issoctalion With this instrument,’ wc are 
told, ‘ c\cr> adsantage of the McCarths punch 
IS retained with the addci! insulated nccille for 
preliminars electro desiccation with a <1 Arson 
valle current 

The tesical neck reseclor To present still an 
other instrument when the needs in this respect 
have apparcntl) been so full) met requires cour 
age \et I feel that the device I am alwut to 
describe embodies certain features lacking in all 
the others while making it possible for the fea 
tures of these previous models to attain higher 
efhcienc) than ev en their originators demanded 
of them W hile making no claims to onginaht) 

I feel I have succeeded in so manijiulatmg the 
various parts and supplementing ihcir defi 
ciencies that the completed instrument is more 
useful than an) which have been producwl before 
It M) modifications adapt the instrument I am 
presenting especiall) for dealing with vesical 
neck obstructions, that is, median bar, prostatic 


middle lobe coniractcd Diauner neci^, oosirut 
tion due to post pro'taiism and subcenical 
gland cnhrgemcnt 

Ip If) tin present the greatest need in re 
moving median liar obstruction at the bladder 
neck appears to be a technique which will render 
the operation bloodless or nearlv so To accotn 
phsh tins difTerent flcsigners have cmp!o)ed the 
actual cautcr) This is a heating element con 
sistmg of a metal blade attached to conductors 
of electric current of verv high capacitv The 
conducting capacil) of the blade itself is low, so 
that It will be rendered hot as soon as a sulTicienll) 
strong current is passed Whenever this occurs 
the hot blade in contact with wet ti'sue imme 
diatcl) develops steam, scalding the adjacent 
surfaces with subsequent scarring and contrac 
lion of the mucous membrane 

Replacing the actual caulerv bv instrumeTits 
convcving high frequenev current does not do 
awav with this danger unless special attention 
Ik given to the technique of application If 
small area electrode be u«cd for transmuting the 
current to the tissues an arc will form The arc, 
being hotter than the cauler) blade cv er becomes, 
produces ionization and this has a toxic ehec 
which IS even more injurious than the scalding 
effect produced b) the red hot cauterv 

\ct as a moderate high frequenev current 
quite sufficient to coagulate blood, proper a 
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justment will permit an instrument to accomplish 
this purpose ^Mthout e^er reaching the scalding 
point The blanched area «ill be a zone of onlv 
a few millimeters’ extent, directlj surrounding 
the electrode needle When this has been 
resected, the cells of the zone about the wound, 
though heat treated, will still be capable of 
regeneration and repair, and will show little or 
no tendency toward cicatrization 
Ha\mg in mind these facts in regard to the 
effect of heat, not alone in producing temporarj 
haemostasis, but as a source of permanent damage 
to adjacent tissues, I ha\e designed an instru- 
ment for resection of the xesicil neck which 
combines the good points of those which hi\e 
preceded it, and obvnatcs the drawbacks to 
which the> are subject To keep the field clear 
of blood, vet still enjov freedom of movement 
with the instrument, the sheath mu< be without 
the wicked tooth which characterizes all punch 
instruments The fencstrum must be smooth 


edged and nicel> rounded Water pressure must 
be provided, enabling one to locate, recognize, 
and avoid adjacent organs and tissues An> 
intruding prominence must be mmutel> visible 
All of these requisites are provided b> m> instru- 
ment Fixation of any protruding tissue is 
accomplished b\ means of a strong electric needle, 
vvhich at the same time renders the piece bloodless 
before it is removed A sharp edged knife is 
provnded to cut off the piece after hxmostasis 
has been attuned by the cautery This makes 
it possible to repeat the resecting process as 
often as the operator wishes, so that everv thing 
can be cleared away at a single session The 
McCarthy oblique lens system is emploved for 
visualization and illumination 

My instrument consists of an outer steel sheath 
equipped with a fenestra on one side and a 
curved beak An inner tubular structure replaces 
the usual obturator, which carries the McCarthy 
lens svstem, a high frequency needle, and irri- 
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gating cocks A tubular knife between the two 
sheaths acts as an obturator, rotating between 
the two parts prcviouslj described Lspcciall> 
important is this knife which rotates to the opera 
tor’s right, and thus opens the fenestra Because 
Its edges are well rounde<l, the tooth usually 
found on prostatic punches is unneccssarj md 
has been omitted 1 his eliminates trauma to the 
bladder neck while searching for the olislniction 
Completelj independent of sheath, telescope 
illuminator, needle, and irrigating s>stem, the 
knife can be rotated at will without disturbing or 
twisting irrigating tubes or cords At the same 
time the mam instrument has the freedom of 
motion necessarj for exact location of the tissues 
to be excised, the site of which the prccwling 
c>stoscopic examination has determined 
Operation with this instrument is generall} 
done under caudal anajsthesia I or operators 


who do not emplo\ this method, and for cases 
in which It IS inadmissible for an\ rexson, I hare 
pror ide<l an electrode equipped as a Luer needle 
With this norocam can be injected directh to 
the area where section 15 to be done 
The obstructing tissue haring been located and 
anxsthetired (if caudal anTsthesia is not used) 
It is firmlr fixed br the needle eketrode and 
desiccated under low heat (about Jo seconds) 
It IS then resected br rotating the tubular knife 
and the resected tissue withdrawn br remoral of 
the Knife and the inner tube with its attachments, 
fearing the outer sheath m the urethra Br pres 
sure of the thumb lerer anr binding at ihefents 
tra IS orercome, as the possibiht) of rotabon 
rrhife pulling obrialcs jerking and trauma The 
section of tissue mar be remored the needle 
adjusted, etc , and the knife and tube reinserted 
for further resection as man) times as is found 
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Fig 14 Resection of \csical neck obstruction t Median bir of dense 
sclerotic tissue 2 Needle electrode applied to center of bar 3 Desiccation 
of tissue indicated by whitening 4, Ingone exposed by first excision 5 
Needle electrode applied at one side of bar <f I urthcr exposure of trigone 
7, Needle electrode applied to opposite side of bar S Tngone m full view 
after three cuts haxc been made with rotary cutting blade folloiAing dcsic 
cation of tissue 


necessary The electric needle and the slnrp 
knife edge ser\e to engage the instrument firmlj 
in the tissue, so that «e actuall> get larger sec- 
tions, ^\hlle the lateral, instead of the cuslomtrx 
longitudinal, punch also pre\ ents the pushing out 
of the greater part of the engaged tissue, often 
vexatious with other instruments of this tjpc 


Throughout the procedure the operator must 
exert continuous downward pro5>sure upon the 
instrument This is highly important Other- 
wise, the protruding mass might not fill the 
fenestra so as to be hchl firmlv for transfixion 
with the electric nccilR After desiccation the 
tissues are txtrcmelv friable, and if the mass is 
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not held firmlv, the needle will break awaj — 
that IS, transfision w ill hil, and w hen the knife is 
rotated there will be nothing to be cut off 

AFTER TRFVTMLST 

Following resection, i \o 20 or 24 F soft 
rubber catheter is left m the bladder for 24 to 48 
hours During this period irrigations of miW 
boric acid solution should be Ri\en About 2 
weeks after operation the bladder neck should lie 
dilated with a No 24 to 28 I sound A slight 
loss of control ma\ be present during this period, 
but continence will be re cstablishcti within a 
few weeks 

C%stoscop\ should alwaas precede o|>eralion 
with this instrument The fenestra must remain 
closed during insertion to a\oid an\ possible 
trauma to urethra and \esical neck The blad 
der being filled with sterile water or l>oric acid 
solution the instrument is passed to it and the 
fenestra opened b\ mcreU turning the hamllc 
The collar outside the tubular knife is markeil to 
indicate whether the fenestra is open or closed 
\fler desiccation of the tissue the nee<l)e remains 
embedded in it thus [ircvcnting its slipping upon 
application of the knife If an\ tibers remain un 
sesered after the rotara cut is made thc\ will be 
separated b\ the slu'ing of the knife from the 
sheath during withdrawal 

If It IS desired to cmfil<i\ the instrument as a 
regular ivpe of punch the sliding motion is avail 
able for that (lurposc being from within out 
ward 

B\ the cmplovmcnt of this instrument a major 
operation is reduced to a procedure of minor im 
portance accomplished w ith a minimum of blct<l 
ing and discomfort to the patient The routine is 
easilv acquired b\ anvonc familiar with evsto 
scopic technique It should prove convenient 
and efficient to anv qualified operator 

eVSr RTPORTS 

From the 5 to cases in which the instru 
ment has so far been used the following have 
been selected as illustrative of its adaptabilitv 
AH of these patients have been benchtcrl b> the 
operative measure frequcnc> has been lessened 
and a general svstcmic improvement noted, due, 
no doubt to relief from bladder retention and 
the intoxications rcmotelv traceable to it 
Casf 1 Patient of Dr D S Lowsley He was ^ years 
of age and ga\e a history of frequency and nocturu for 
preceding 3 years Cystoscopic examination «bo«e«J a defi 
rule median bar obstruction The \csicil neeV rcsectorwas 
inserted and three cuts were made There was 00 bteetl 
mg and the postoperatue results were excellent The 
greatest rise in temperature was to 1006 degrees and the 


catheter was withdrawn on the second postoperatue day 
Lass j IIosp No agaoqg laticnt aged 6, years had 
Buntred from frequency and nocluna for upwards of 1 
years with hamatuna at limes and one alUck of acute 
retention Upon examination the residual unne was found 
to amount to 4 ounces while the cystoscope showed defi 
nite median bar obstruction Three cuts were made with 
the vesical neck resector followed by scry slight bleedin" 
but nothing which could be designated as hxmorrhage 
The catheter was remosed on the second day the tern 
perature never rising above gg 6 degrees throughout con 
valescence The patient remained under observation be 
cause of suspicion of vesica) carcinoma 
Casej Ifosp No jgjg43 latieni aged ygyears had 
symptoms of increasing frequency loth by day and by 
night which had been observeil during a 5 year period 
There had l>cen operativ e interference at another hospital 
t years ago folio Acd by improvement which had persisted 
until aliout 3 weeks liefore his coming under the authors 
care The cystoseopie examination at once revealed pro- 
stviic hypertrophy but as the patient refused prostatec 
lomy an eflort was made to relieve him bv use of the 
\esica) neck rescclor Three cuts with this instrument 
afforded him apparent relief there was no himorrhage 
and the catheter was removed on the second day On one 
occasion the temperature rose to 10J4 degrees but con 
vafescence was on the whole satisfactory with dipppear 
ance of the prw lous symptoms of obstruction 
Ca<F 4 Ifosp No zgti73 fatient aged62}ears bid 
a vcsical calculus with evident prostaiic enlargement on 
cvstoscopv lor a nennl of 3 months he had been et 
periencmk pain at ine termination of urination with id 
crrasiog frequency hrmaluria and nocturia There was 
a residuai of from $ to 10 ounces The bladder neck was 
much contncied and ihree cuts with the vc«ical neck re- 
sector were requireil to open up the obstruction There 
was no bfeeibng either during or following the inierven 
non an<f ihe temperature reached loi 4 degrees on oae 
occasion only 

C vse $ lalirntofI>r J f Twmen IIewasS/J«rs 
of age and gave a history of frequency and nocturu of 3 
years duration The residual unne measured from J to 
II ounces tystosconically there was pronounced median 
M»e enlxrgemcnt Inrec cuts were made with the vesial 
neck resector and upon the specimens seeuretl the patholo- 
gist reported chrome cystitis with a suspicion of vesia' 
carcinoma The patient has been much relieved by the 
insirumeniation but remains under obscnation 

t vsF 6 1 atienc of Dr Twmen Ite was jS yeJrs of 

age and gave a history of frequency which had been in 
evnlencefor 6 months there had been two attacks of com 

J iletc retention but on measurement of Ihe residual it was 
oumi sehlom to exceed nn ounce There was a moderate 
prostaiic hypertrophy and following Ihe employment cl 
the xcsiea! neck resector the specimen was reporters 
showing inflammatory fibrosis and cellular infiltration Tne 
rcsultsof the use of the instrument were excellent with but 
very slight bleeding for a short time after intetNertion 


SUMHVRV VM) CONCLUSIONS 

The advantages of the vcsical neck resector 
(Icscnlicd ire . 

1 The absolute elimination of the proluse 
hxmorrhage alwajs heretofore produced by m 
struments of this tv pc — a most important feature 

2 The possibility of definitclv regulating the 
amount of heal applied Slow desiccation 01 1 
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blood vessels eliminates sloughing \\hich is prone 
to occur following the use of high temperature 
uncontrolled and with no method of determining 
how deeply the tissues are being scared 

3 The fact that the circular knife cuts m the 
direct contour of the bladder neck This is a \ ery 
great ad\antage, but if the operator still prefers 
an instrument of the punch t>pe, this resector is 
equipped to cut longitudinall>, from within out- 
ward The circular cutting t>pe is nevertheless 
to be preferred 

4 Vision is never at an> time obscured The 
operator can always see what he is doing The 
\esical neck is always visible because it is con 
tinuousl> dilated by the constant irrigation This 
IS tar superior to a method w hich depends upon 
the instrument itself for dilatation 

5 The lateral position of the, knife makes 
possible the cutting of a larger section The 
fenestra differs from any previouslj designed m 
that all sharp edges and protuberances have been 
done awa> with, permitting free motion while 
searching for the \esical neck obstruction, with- 
out danger of traumatizing adjacent tissues 

6 The needle which pinions the obstructing 
tissues permits fixation of the part to be operated 
upon, so It mav be readiU engaged Slipping of 
the tissue under the knife has been one of the 
worst faults of most instruments of this type, 
often making clean cutting difficult or altogether 
impossible 

Note —In closing it is my great pleasure to acknowledge 
the friendliness and courtes> of Dr Lowsley and the entire 
personnel of the James Buchanan Brady Urological Depart 
mentof lheNew\ork Hospital, as well as of Doctors Dcm 
mj, and Vermooten, of "i ale and my New ^ ork colleagues. 
Doctors Sturdi\ant Read Barringer Dean Valentine, 
Twjnen DeVnes, and Duff, who permitted me to make 
practical demonstrations of this instrument upon ihcir 
patients I would pay tribute also to the artistic attain 
ments of Mr William Didusch, bv whose masterly work 
I have greatly profited But my greatest debt of all is to 
Mr Remhold \\ appler W'lthout his skill persistence, and 
unrivaled mechanical ingenuity, my ideas would never 
have attained concrete form 

BIBLIOGRArH\ 

1 Barrington, F J F The nervous mechanism of 

micturition Quart J E^per Fhysiol , 1914, vm, 

2 Bell, Sir Charles Account of the muscles of the 

ureters and their effects on the irritable state of the 

bladder Tr Med Chir 1812 111, 171 

3 Caulr, j R Inliltration anesthesia of the internal 

\ esical onlice for the remov al of minor obstructions, 

presentation of a cautery punch J Urol , 1920 

IV 399 

4 CiiFTWoon C H Prostatism without enlargement 

of the prostate Ann Surg iQO;,, al 497 

5 CivivLE Jean Traitfi pratique sur les maladies dcs 

organes genitourinaires Pans 1837 


6 CoLiTNCs, C W A new method of elcctncally etcis 

ing obstructing bladder neck contractures and 
bands J Urol , 1926, x\i, 545 

7 Da\, Robert \ A new visualizing bladder neck 

punch with high frequency coagulation electrode 
attachment J Am XI Ass , 1930 tciv 1658 

8 Elliott, T R The innen ation of the bladder and 

urethra J Physiol , 1905, oxw, 367 

9 Farabeuf, L H Les vaisseaux sanguins des organes 

g^mto unnaires du p6nn6e et du pelvis (Amplifi 
cation de la these du Dr LeonCerf) Pans Masson 
et Cie 1905 

10 Fearnsides E G The innervation of the bladder 

and urethra A review Brain, 1917, xl, 149 

11 Fenwicl E H The venous system of the bladder 

and its surroundings J Anat & Physiol 1885, 
xiT, 320 

12 Fole\ FEB Cystoscopic prostatectomy a new 

procedure and instrument Preliminary report J 
Urol , 1929, xai, 289 

13 I REUDENBERC, ALBERT Rcsultate dcr Eottini’schen 

Operation bei Prostatahypertropie Tr \III Cong 
internat dem^d .Pansipoo.Sect Chir Unn p 261 

14 Gutorie, George Tames On the Anatomy and 

Diseases of the Urinary and Sexual Organs Chapt 
I, pp 20 22, 3d London ed Philadelphia Lea 8. 
bkinchard, 1845 

15 Hinman, Franl, and \\esson M B The tngone of 

the bladder as a factor in unnary obstruction 
Surg , Gynec Obst , 1926, xliii i 

16 Reiffer \natomie vasculaire de la vessie et du col 

v6 ical Bull Soc beige de t,ynec et dobst, 
1898 99 IT, 194 

17 Lediuu Green C On the vesical sphincter and the 

mechanism of the closure of the bladder Brit 
M J , 1906, 11, 297 

18 Lowsley, 0 S The development of the human 

prostate gland Am T Anal , 19:2, xui, 209 

19 McCartjiv.J F Anewtypeobscrvalionandoperat 

ing cysto urethroscope J Urol , 1923 t 519 

20 Mercier, L \ Memoir sur un malade aflecte d’un 

calcul dur et volumineut avec retention complete 
due a une valvule du col de la \ e»sie excision de 
favafvule Gaz m6d de Par adser \oI v 183D 

21 Randall Alexander Proslati_me sans prostate 

New \ork XI J , 1918 December 4 and ii Gross 
pathology of median bar formation Ann Surg , 
1917 Itv, 471, The varying types of prostatic ob 
struction J Urol ip'J v.aS? Median bars found 
at autopsy J Urol 1917 1 383 

22 Stern, Mamjiillian The easy penetration of 

urethral strictures J Am XI Ass , 1919, Ittui, 73 

23 Tsw-nit Denus I cs pedicules vasculaires de la 

vessieet son peritoine chez i homme Arch d mal 
d reins, et d organes genitaux unnaires, 1929 iv 
44- 

24 W ATSON, E M Development of the seminal v esicles 

in man Am J Anat, 1918 xxiv, 393 Notes on 
the recogntion of certain lesions m the male blad 
der Ann Surg 1919 Ixvu 96 

25 X\ tssoN M U Anatomical embryological and physi 

ological studies of the trigone and neck of the blad 
der J Urol 1920 iv,27q 

26 \oLNr H II A new procedure (punch operation) for 

Amall prostatic bars and contracture of the prostatic 
orifice J Am M Ass , 1913 It 253 

27 \ oiTvC H H , and Dav is D M Practice of Urology 

Philadelphia X\ B Saunders Company 1926 

28 \otNG,H II andWESSoN M B Theanatomy and 

surgery of the tngone Arch Surg , 1921, in i 



1020 


SURGER\, GYNECOLOGY AND OBSTETRICS 


xMAkING AND Cl OSING OF ABDOMLNAL INCISIONS' 

J L \ATLS MD,AVDroMUSTIRRAINr,MP, Milwaukee, Wisconsin 


S UITABLE incisions alTord adcquale expo 
sure for inlra abdominal operations, ptnnit 
the margins of the wound to be proiicled 
against a\oidab!e injurj and contamination dur- 
ing operation, ma> be elongated if neccssar>, and 
can be so closed as to promote sound healing, 
prompt recovtrj of function, and thus warrant 
earlj reactnation of patients 
Detailed requirements arc 
I Immediate separation of the la\ers to be 
approximated m closure, 

2 Immaterial impurmcni of the circuhtion of 
blood and Ijmph m an\ la>er 
3 Ao transection of muscles 
4 Transient, if ant interference with trans 
mission of motor, tonic and sensor} nef\e im 
pulses, 

5 Elimination of forceful retraction during 
operation 

6 Sound serosa to serosa closure of peritoneum 
and accurate approximation of propentoneil 
fascia to limit the inetttable formation of adhe 
sions between omentum tisccfi. and parietal 
peritoneum to the line of closure ( i ) and to pro 
vent separation of margins during the period of 
healing or the stretching thereafter which so fre 
quentl) inaugurates hernia, 

7 Replacement or approximation of muscles 
over the sutured peritoneum to afford the support 
needed for immediate protection and to prevent 
subsequent development of hernia, 

8 Sound closure of the deep fascia to re enforce 
(6) and (7), 

9 Approximation of the deep la>cr of the 
superficial fascia to foster healing of the fat and to 
prevent the skin from becoming adherent to the 
deep fascia 

ro Skin margins approximated accurate!} but 
not so snugly as to jircvent escape of scrum and 
l}mph, 

II Provision of separate pathwavs for drains 
so as to conform with (2) (3), and (4), 

12 Utilization when indicated of stay sutures 
to relieve the tension m the structures and sutures 
in (6), (7), and (8), thus preventing their srpara 
(ion and partial or complete extrusion of viscera 
Paramedian, median, and gridiron incisions will 
fulfill these requirements if selected with regard 
tolthe nature of the intra abdominal operation 
and the anssthelic’ to be empIo}C(l, if made long 

> DilTicullin in obUioinc eiposulc tre increutd by incomplete nlixa 
' Tresented it 4 necOns of Ibe Cbt 


enough to obviate the need of forceful retraction 
and if finesse be substituted for brute strength 

PlRXStEDIVS INCISIONS 

Skin, fat, and fascia arc incised over the middle 
of a rectus muscle The mesial margin of the 
fascia is elevated and dissected from the under 
lying muscle (Fig i) No nerves and few vessels 
are injured Muscle (protected by moist warm 
gauze) 15 retracted latcrall} and the peritoneum is 
incised (Fig 2) 

Approximnlion of the peritoneum before sutur 
ing IS obtained by application of forceps of the 
Loclicr type to its margins crossing them after 
nately, and exerting gradually the nccessarv 
amount of counter traction The line of traction 
IS not horizontal as indicated in the illustration 
(Eig 3),buiisupwardaswcllaslatcral Thusthe 
parietal jwritoncum is sufTiciently separated from 
the xisccra and omentum so that the insertion of 
sutures under direct vision can be accomplished 
without danger of including (feeper structures It 
IS usually convenient to insert a finger to depress 
the omentum as the stitches arc introduced, thus 
providing absolute protection A continuous 
mattress suture begins at one angle, and each 
stitch IS pulled snugK , thus shortening the length 
of the incision (F ig 3) It is locked at the oppo- 
site angle and continued back as an over and over 
stitch to approximate the propcritoneal fascia and 
IS tied to the end of the first mattress stitch (Fig 
4) The rectus muscle is replaced and anchored 
with a few stitches (I ig $) The rectus fascia 15 
closed as represented m I igurc 6 or, preferablv, 
by a suture quite identical w ilh that illustrated in 
1 igures 3 and 4 Insertion of the continuous mat 
tress stitch can be accomplished by everting the 
margins of the deep fascia thereby ai aiding fur 
iher separation of fat from fascia anti injuring this 
poorlv healing tissue The mattreas portion ol 
the stitching, stay like m its edect, provides re- 
laxation of the margins which can then be appro^i 
mated nicely vvith the over and over portion 
Approximation of the deep lav er of the superncia 
fascia with interrupted stitches of fine catgut is 
not illustrated The skin may be closed any vvs; 

b n ol Ae •Vlummal rouicln aVieii conUacl'o'' “ 

lal letnrti it *n>l inlr»<bdomin»l nunjpulatj M In conOT 

cl>wre txcomn more dill cult Indet I | iht 

tK>«Uc .ni the likthhool oi 


AiB iwitiiftj by the nycra^ opefat, 
■■o Surgical Society April 4 


iMihesii a* uiiully administered is 
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if not too tightly A satisfactory suture 1*5 indi- 
cated in Figure 7 

Postoperative separation of the margins of re 
cent incisions is caused by traction exerted upon 
the sutures and the tissue included in them m 
consequence of increased intra-abdommal pres- 
sure (distention, vomiting, coughing, sneezing, 
often combined) and by unusual tension excrt^ 
by the lateral muscles rendered hypertonic from 
pam, peritoneal irritation, or in resistance to in- 
creased intra abdominal tension Separation is 
caused more frequently by the tearing of the 
tissues than by disruption of the sutures What- 
ever the cause of the separation, it can not only be 
obviated but the blood supply of the sutured 
structures can also be preserved if tension upon 
them is prevented A means has been found to 
accomphsh this prevention by applying the prin 
ciple devised by Shipley for the re closure of 
separated incisions ^ 

Sutures are passed, by means of a long straight 
Hagedorn needle, from within outward (Fig 7) 
Thev include the margins of the deep fascia 
mesially and a bite laterally and are sufficiently 
long to make the line of tension tangential so as 
to obviate a cutting pressure upon the fat and 
skin They are inserted through felt pads and 
then through stitch apertures in buttons Manual 
pressure is applied to the sides of the abdomen so 
as to relax the structures along the line of closure 
The tension sutures are pulled up snugly enough 
to maintain this relaxation and are fixed 

Experiments upon animals conducted at Colum 
bia Hospital and limited cUmcal observations in- 
dicate that these tension sutures need not be 
double as illustrated, that bronze w ire is superior 
to silver wire, and that heavy (waxed ?) silk may 
be the best The method seems to be efficacious 
Relaxation of the sutures as convalescence pro- 
gresses IS desirable if they cause distress or induce 
local irritation If the skin beneath the felt pads 
IS cleansed daily w ith alcohol, the sutures may be 
retained for 14 days without serious damage, and 
by that time patients are walking and the danger 
of separation of the incision is passed 

> We have tned to employ stay sutures of stained and unstained Mlk 
worm gut ID every possible way as simple loops single and double figures 
of eight tied loosely and snugly, with and without including game be 
tween suture and skin The cutting capacity of silkworm gut is superior 
to some scalpels its imtaUon of skin cicei^ that of other suture ma 
tenals possinly eicepUng horse hair If the sutures be tied loo suuKly 
they cut through tissues including skin If they be lied too loosely they 
are not even rood setons U they be tied neither too snugly nor too 
loosely they do almost no barm but little good Every surgeon has seen 
disruption of wounds properly closed sntn silkworm gut stay sutures 
Most srounds closed Without stay sutures will not disrupt There is a 
popular superstition among operators that the introducUon of Sclkworm 
ipit stay sutures contributes to the failure ol such wounds to disrupt 
Surgeons apprecute facts and welcorae the pnnaples established id 
Shipley s ingenious contribution 


A small proportion of abdominal wounds re- 
quire stay sutures to provide satisfactory healing 
Their utilization is indicated if patients are defi- 
cient m stamina or m capacity to form fibrin, if 
the tissues of the individual are unusually friable, 
if distention is present or is likely to develop, and 
if retraction of the panetes during operation 
makes closure difficult, and unwholesome tension 
upon tissues and sutures is immediate 

Figure 8 shows the re-closure of a separated 
median suprapubic incision as advocated by 
Shiplev The adhesive plaster was applied to 
approximate skin and still permit egress of secre- 
tions Iigures 9 and 10 show stay sutures intro 
duced at operation to prevent separation of a 
median suprapubic incision The forw ard bulging 
of the abdominal wall between the buttons, in- 
dicating the relaxation provided, had been main- 
tained for 7 da> $ w hen the photograph w as taken 
and persisted for another week when the stay 
sutures were removed (Fig 10) Adhesive plaster 
had been applied to retain approximation of the 
skin after its sutures had been removed on the 
second day figure 12 illustrates the utilization 
of stay tension sutures to prevent separation of a 
paramedian incision and to warrant earlier safe 
activation of an obese patient who was deficient 
m stamina Ends of bronze wire stay sutures had 
been left long so that they might have been 
brought together ov er the w ound dressings if addi- 
tional support became necessary and thus make it 
safe to pull them but moderately taut when the 
incision was closed They were retained a fort- 
night without causing distress or inducing more 
than superficial irritation Figure 13 shows single 
stay sutures of waxed silk used to protect a left 
paramedian incision made to remove the spleen 
from an 8 year old boy much weakened from ful- 
minating thrombocytopenic purpura The photo- 
graph w as taken the fifth day after operation All 
stitches had been placed unusually close together 
to prevent oozing This is indicated by the but- 
ton hole sutures in the skin Dark areas about 
the musion were subcutaneous hemorrhages that 
occurred despite meticulous ligation of vessels 
A im!d infection developed m the fat and extended 
to the left along the middle stay suture which was 
removed on the tenth day Recovery was other- 
wise uneventful 

MEDIAN INCISIONS 

Both suprapubic and infrasternal forms may be 
preferable to paramedian incisions if it be de- 
sirable m addition to an intra abdominal pro- 
cedure to correct an epigastric or an umbilical 
hernia or a w ide diastasis of the rectus muscles 
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I ic I Paramedian incision Skin fat and fa«ci-t in 
ciscil oier mi(idte of a rcctu* mu«le AJwial inan,m of 
fa«cia etcN ated and (Ii&««ted from un<]erl> inj; tnuscle I ew 
^c^sels and no important nerNca are injurc<t ^{u«clc (pro* 
tcctcd tilth moist warm sauzc^ is retracted Iatmll> 
fiff a Paramedian incision I eritoncum incised at or 
lateral to the middle of the rectus muscle so that the line of 
subsequent closure mil not Ik too near the tinea all>a If 
exposure nroies inadequate the incision may be cstemleal 
in cither direction n ithout jeoparibrin); early restoration of 
function 


I IS 3 Clirsure of a paramedian incision Vpprozima 
tion of penloneum obtained by application of forceps to its 
margins cnxunc them alternately and esertiRit gracluall) 
the eountertraction required not so horuonUlly as illus 
irateil but forwani as well Insertion of (he first row of 
stitches n continuous mattress suture besins at either 
ancle under ilirect vision Depresuntt the omentum ind 
viscera by invertmc a fmeer beneath the pentoneum facili 
tales «ewin>. ond aHonii ali'olute protection against is 
cludinc them m a stiuh When the pentoneum is closed 
by uniiinc serosa to serosa the last mattress stitch is locked 


Exposure of the pchic \jsccra tn women is the 
common requirement and diastasis of the rectus 
muscles IS usual in multipart and frequent in 
nullipara It is often necessary to excise the 
umbilicus (Fig 14) to provide a satisfactorv 
closure 

I’entoneum is approximated and sulurcsl as 
illustrated in Figures j and 4 The mesial honicrs 
of the rectus muscles arc united with mterrupled 
stitches (Fig 15) In closure of the leclvis fascia 
imbrication is desirable if feasible tn order to add 
support to the approximated rectus muscles bv 
reducing the size of the rectus sheath and insecure 
firmer healing Closure of fat and skin ami inscr 
lion of staj sutures have been descnltcd and 
illustrated 

GRIDIROV IVCISIONS 

Criticisms of lateral muscle splitting incisions 
upon the grounds that obtainable exposure is 
sometimes too limited and that injury to nerves 
is frequently unavoidable arc but partiallv jusli 
fled if the level of separation of the fibers of the 
internal oblique and transversalis muscles is 
adapted to the position and course of the twelfth 
thoracic and hypogastric nerves (Fig 16) thev 


miv be mobilised and displaced without injuring 
them }>crmancntlv Thus the peritoneum can be 
exposed widclv, and, if this proves inadequate 
the rectus fascia can be incised as introduced b\ 
Harrington and Weir and the lateral border of the 
rectus muscle retracted mesially (Fig 17) The 
additional exposure provided permits gridiron 
incisions to be cmploved m the gnat majoritv of 
operations for which it is suited, notablv appen 
dcclomy, for which it was devised by Mc\rlbuc 
though first published bv McBurnev 
Accurate approximation of lay ers in the closure 
of these incisions is requisite to promote satisfac 
tor} healing although healing will occur if onK 
the peritoneum is suturcil 
Peritoneum is approximated bv the use of tor 
ceps (I ig 3) and sutured w ith a continuous mat 
trtss suture If the rectus sheath has not been in 
ased the forceps used to provide approximation 
of the jicritoncal laver are tilted, after the mat 
trciis suture is completed, away from, instead 0 
toward the opposite margin and the ends of t e 
suture are tied around them, therebv f^ducingt « 
closure from a line to a point If tbe wound 
been enlarged, each stitch in the continuous rra 
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Fjg 4 Closure of a paramedian incision ^\hen the 
peritoneum has been completely reunited by serosa to 
serosa apprOTimation, the last mattress stitch (Hg 3) is 
locked and continued as an over and over suture to appose 
the everted margins of the peritoneum below Douglas’ fold 
and the transversalis fascia above it It is tied to the end 
of the first mattress stitch 


Fig 5 Closure of a paramedian incision Rectus muscle 
IS replaced and anchored with a few stitches, particularlj 
at tendinous insertions 

Fig 6 Closure of a paramedian incision Rectus lascia. 
may be repaired with a simple over and over stitch rem 
forced, if necessary, with a few interrupted sutures 


tress suture is pulled snugh, thus puckering the 
everted margins and reducing the length of the 
line of closure Approximation of the transversalis 
muscle hastens repair and restricts exudation 
The internal oblique should be united so that the 
anterior surface is accurately apposed m order to 
limit adhesions to the under surface of the external 
oblique(Fjg 18) Imbrication of the margins of the 
fascia of the external oblique assures the stronger 
reunion of surfaces instead of edges Interrupted 
stitches of fine catgut suffice and must not include 
nerves Closure of superficial la>ers has been 
described 

DR VINACE 

Drams are foreign bodies employ ed to provide 
a prompt formation of adhesions between con- 
tiguous structures in order to exclude a dangerous 
area from the balance of the peritoneum (6) and 
to provide an extraperitoneal outlet for the serous 
and other exudates that will form within it and 
the secretions (bile, urine, intestinal contents) 
that ma> enter it The> maj be utilized pro- 
ph> lactically (e g , after cholec> stectomy, suture 
of intraperitoneal rupture of the unnar> bladder, 
h> sterectomj , intestinal resection), haimostati- 
callj (removal of an enlarged adherent spleen) 
or after opening an intraperitoneal abscess 

Whatever the reason for drainage, the amount 
of foreign bod> introduced should be restricted, 
so far as safetj permits, and should consist of 
units that ma> bewithdrawnsuccessivelj to allow 
the tract to collapse and finally to close from the 


bottom The units should if possible be soft and 
smooth and if gauze is required to check haimor- 
rhage all but the portion in contact vv ith the bleed- 
ing surface should be enveloped in protectiv egutta- 
percha The intraperitoneal portion, so far as 
possible, should be surrounded with omentum, 
particularly as it enters the parietal peritoneum 

The onl> serious problem is how to place drains 
m the panetes m reference to the tjpe of incision 
that has been emplojed and the reason for drain- 
age Proph> lactic drams are small and ma>, if a 
median incision is used, be brought out through 
an angle thereof If paramedian or gridiron inci- 
sions be used it is wise to make an additional 
lateral stab incision for the drains So too hemo- 
static drains are provided w ith a separate channel 
A lateral stab opening is but a limited gridiron 
incision made b> a short cut m the skin, in the 
deep fascia m line with the direction of its fibers, 
blunt separation of the muscles, and pushing the 
forceps through the parietal peritoneum The 
tract IS stretched b> opening the forceps and the 
ends of the drams, already placed, are grasped in 
the forceps and pulled out through the skm until 
taut 

Drainage of abscess cavities depends upon the 
character of the infection and again upon the tj pe 
of inasion as well as upon how effectively it has 
been protected from contamination during opera- 
tion If the abscess has been provoked bv the 
ordinary pyogenic organisms or by tubercle ba- 
cilli, the same procedure as indicated in establish- 
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T** U ^ . 1 Inclusion of deep favia as indiaitj 

r y > I at n in the iliacram IS needed only 

«-<. o ^ JW" f//?77/j . \ , when thesLinand panmculusof ibm 

^ '. >« patients fail to offer sulUcient resist 

K z: Z . — Ak’ anee to traction eterted by the $u 

v!>— -a" — ^ 

t-VOTJl n) / Jl J*C 8 Keclosure of separated 
^ /f ■ median suprapubic incision with 

, i , M) silver ware and buttons as advo- 

, , ■* I cates! by Shipley 

hi2 g Stay sutures used to pre 

tj .- vent separation of medun supra 

" ' ** pubiC incision employed to remove 

Fis 7 Closure of a piramediin incision \ satisfactory carcinomatous uterus I orwanlbulkins of panetes between 


e / - ■ y 

miiliq 


type of interrupted skin stitch is indiateil in the drawine Initlons indicatrs relavation of narielea maintained for ; 

and in the diagram above it The stay sutures also indi days \dhesive plaster strips had lieen applied on the 

cated tn drawing and diagram illustrate the method of second dav after skin stitches were removed Cigarette 

using them when the panetal structum ate thin ami drains in loaer angle alloweri to remain because bloody 

fnable \ single suture of heavy silk, u preferable to the ascites was present at operation and drainage bad not 
wire shown in the illustration and so arrangol that the ceased 

buttons are more nearly equidistant from the iivasion lij. so Lateral view of same patient showninFigureg 


lia so Lateral view of same patient showninFigureg 


ing proph) lactic draimge ma) liecmplojetl No 
matter how carefull) the margins of the opcrati\c 
incisions be protected some contamination is un 
avoidable Subsequent infection is less certain to 
develop if the amount of catgut used m closure is 
reduced to limits of safet) and will be less disas 
trous if interrupted stitches be cmplojcil insteasi 
of continuous sutures Although sta> sutures are 
undesirable they may be imperative save in grid 
iron incisions The skin should be loosely approvi 
mated, preferably with adhesive plaster 

Presence of the anaerobic gangrene producing 
bacteria in the abscess is a threatening complica 
tion which usually can be detected by the peculiar 
odor Infection of the incision is quite inevitable 
and will produce necrosis particularlv of fat and 
fascia 1 hese anaerobes arc w ilh rare exceptions 
present only m periappendicitis Should a grid 
iron incision be employed, it is safe to place the 
drams m the opening and close it loosely if at all 
A hernia is likely to develop no matter what is 
done, sutures and making an additional incision 
for the drains only add to the extent of tissue de 
struction If a paramedian incision is used it is 
wise to make an additional lateral stab incision so 


as to bring the drams out most dirccilv through 
the paneics anil thus limit the intraperitonfal 
reiciions even though the operation incision is 
going to become infected This, be it noted, is an 
argument in favor of using a gridiron incision 
routinelv in operations for appentiicilis, especial)' 
if an abscess lie present 

In brief, the principles that govern the institu 
tion of drainage arc the same as those that con 
trol themakingof abdominal incisions Thev differ 
in that drainage openings are allowed to close 
spontaneouslv 

tXrERIENCF 

Median, paramedian, and gridiron incisions 
have been employed for is years The (i) expo- 
sure during operation, the (2) amount of retrac 
lion required, the (3) opportunity to keep the 
margins of the wound covered with moist warm 
gauze, the (4) case and safety of elongating the 
original incisions, (5I method of repair, (6) imme 
diatc healing (7) rapidity of recovery of function, 
(8) avoidance of hernias, anti (g) the prospectiv 

intervals of inactivations have been studied 

f The extent of exposure required dependent 
as It is upon the relaxation provided by the am 
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Fig II Same patient shown in Figures g and loon the 
fifteenth day after stay sutures had been removed Cut 
tuig of skin by wire sutures, though avoidably extensive, 
caused little distress Tension upon sutures was needlessly 
high 

Fig 13 Sta> sutures used in closure of paramedian in 
cisions, but less tension employed than in previous patient 
Ends of bronze wire sutures left long to be brought to 
gether over wound dressings if it became necessary to pro 
\ ide additional support These sutures w ere retained for a 


fortnight without causing distress and induced only slight 
superfiaal irritation 

Fig 13 Slay sutures inserted to support a left para 
median incision made for splenectomy because of fulnunat 
ing thrombocytopenic purpura Dark areas about incision 
are subcutaneous hemorrhages that occurred despite 
efforts to produce hemostasis Ends of single wa^ed sta> 
suture left long so they could be tied should distention 
occur 


thesia, the nature of the intra abdominal lesions, 
the thickness of the abdominal wall and the 
adroitness of the operator, is commonly underesti- 
mated Based upon the fact that a long incision 
properly made and closed heals as rapidl> and as 
soundl> as a limited incision, it is certain that an 
incision just long enough is u9uall> a little too 
short It IS unrecorded that the performance of 
an intra abdominal operation accurately, thor- 
oughly, and gently was ever prevented by a loo 
easy approach 

2 Wider exposure reduces the amount of re 
traction required, and the less the retraction the 
less the contraction of the lateral muscles which, 
m addition to tympanites, is the main obstacle to 
obtaining a satisfactory closure 

3 Keeping the margins of the wound warm 
and moist, protecting them from chemical imta 
lion, bacterial contamination, and at the same 
time minimizing the trauma from retractors, facili- 
tates healing but requires longer incisions 

4 Elongation of median and paramedian inci- 
sion without jeopardizing healing materially is 
limited by the length of the rectus muscles Elon- 
gation of gridiron incisions suffices to permit re 
moval of appendices though they be adherent in 
the pelvis Rarely a long appendix adherent to 
caicum and ascending colon can not be removed 


safely through the original incision, but can be 
exposed adequately if another similar incision be 
made at a higher level after the skm and external 
oblique are retracted upward 
5 Methods for suturing the layers exposed by 
the three incisions have varied with untoward 
experiences and transient superstitions The 
facts are clear Some contamination of every 
wound IS inevitable and is consequential only 
when the virulence of the bacteria exceeds the 
resistance offered by the tissue upon which they 
have been deposited This resistance is aug- 
mented lo an even greater degree by the blood 
delivered to these tissues Consequently , if struc- 
tures exposed are shielded from injury and are so 
closed that they retain an effective blood supply , 
the amount of suture material needed to effect a 
sound closure can be used without detriment to 
healing Should the virulence of the contaminat- 
ing bactena be excessively high, infection is in- 
evitable, and if this be known, closure should be 
modified and drainage instituted so as to make 
the effects least disastrous The problem of stay 
suturesawaits a solution that time and experience 
will ratify At present it is evident that the re- 
quirements for a satisfactory solution are to pre 
vent tension upon the tissues united by sutures, 
to preserve an adequate circulation of blood and 
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Jw 14 Mtdunsuprapubiciocuion IncisionmadelortranlyduuUtisofrccti 
musclnas veil as to provide wider exposure 
fig IS Closure median suprapubic incision Combined continuous mattress 
and over and -over sutures used (o close pentoneum and the transversalis fascia 
above Douslas fold Kecti musclesbeingspproiimateduith interrupted sutures 


l>inph nithm them, and to interfere immaterially 
vMth the transmission of nene impulses to and 
from them 

6 Immediate healini; has been (ess unsatisfae 
tory than when other methods were employed 
Limited subcutaneous accumulations of scrum 
occur perhaps too frequently Disintegration of 
fat, sometimes accompanied by a mild infection, is 
occasional Sloughing of the deep fascia is unusual 
and has been significant only in prolonging con 
valescencc 

In one patient, an obese physician «ho had a 
gangrenous cholecystitis and an acute appendi 
citis with an abscess which contained anaerobic 
bacteria, the rectus muscle sloughed completely 
after a paramedian incision 

In one patient, from whom a strangulated 
ovarian cyst had been removed through a median 
suprapubic incision and silkworm gut stay sutures 
were employed in closure the wound, because her 
sutures cut loose from coughing, disrupted on the 
seventh dav Her abdomen was re closed (Eig 
8) as advocated by Shipley and she recovered 
Disruption of the wound in another patient oc 
curred on the 6fth day from tympanites and vom 
iting after cholecystectomy and appendectomy 
A paramedian incision had been employed and no 
stay sutures were used m closure Re closure of 
the wound and a jejunostomy failed to prevent 


death from paraly tic ileus A suprapubic incision 
which was closed with silkworm gut stay sutures 
disrupted, when the patient coughed, on the 
eight day after a tuberculous uterus had been 
removed The wound was resutured and the pa 
ticnt recovered Gndiron incisions employed to 
correct pen appendicular abscesses that contain 
chiefly colon bacilli arc less apt to suppurate if 
lateral drainage is provided and the skin closed 
loosely if at all If the abscess contains the gan 
grcnogcnic amcrobes, suppuration and necrosis 
of the gridiron inciston occur no matter nhat is 
done 

7 Contraction of rectus muscles after median 
and paramedian incisions and of the lateral muscles 
aftcrgridiron incisions is not interrupted by opera 
tion though It is restricted by pain Gradually, 
increasing ctcrcisc, begun early , hastens recovery 
and does not, so far as has been observ ed, tend to 
disrupt incisions 

8 The incidence of postopcnlivc hernia can 
not be determined The only hernia following a 
paramedian incision occurred in the case of a 
physician whose rectus muscle sloughed R 
caused no discomfort A few hernias have fol 
low^ median suprapubic inasions m consequence 
of suppuration Hernias have developed in gnd 
iron mcisions only if sloughing has been pro 
nounced 



YATES AND RAINE MAKING AND CLOSING OF ABDOMINAL INCISIONS 


1027 



Fis itf F>g 17 Fig j8 


Fig 16 Gndiron incision Solid line indicates level of 
separation of Bbers of lotcmal oblique in reference to tbe 
twelfth thoracic and iliohypogastric nenes Broken line 
indicates inosion of rectus sheath to obtain the greater 
exposure suggested by Harrington and Weir 
Fig 27 Gndiron incision Exposure obtained b> adding 
the procedure of Hamngton and Weir to the incision of 
McArthur and McBumey Mobilization and displacement 


of the twelfth thoracic nerve upward and of tbe iliohypo 
gastnc downward protects these structures from injury 
Fig 18 Closure of gndiron incision After the peritoneum 
had been closed and the mareins of tbe transv ersabs muscle 
approximated, the external obbque and rectus fascia were so 
sutured as to approximate their smooth ventral sutfaces 
and thus reduce the tendency to form adhesions with the 
contiguous surface of the external oblique 


9 Reactivation of patients, m so far as ina- 
sions are concerned, should be as rapid as condi 
tions sv arrant and as an individual’s strength and 
temperament permit Well healed gndiron inci- 
sions permit patients to leave on the fifth day, 
some even sooner Soimdl> closed paramedian 
incisions, if tissues are strong, warrant discharge 
of robust patients in a week, median incisions of 
this character m 10 da>s 

CONCLUSIONS 

Simple incisions that provide adequate expo- 
sure for the majont) of intra-abdominal opera- 
tions, that can be closed soundl>, heal rapidly, 
assure an early recox er> of usual activities, 
and obviate subsequent compUcations, must be 
adapted to conform with the structure, function, 
blood and nerve suppl> of the parietal tissues 


Median, paramedian, and gridiron incisions can 
usually be so utilized as to fulfill these require 
ments, provided the relaxation provided bj an- 
aesthesia suffices to prevent forceful muscular 
contractions during operation, and the closure ob- 
tamed does not impair heahng, is sound enough 
to prevent early disruption of the wound or the 
ultimate stretching that leads to diastasis and to 
hernia 
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OLSHAUSEN’S OPERATION FOR SUSPENSION OF THE UTERUS 

A Ri\ii\\ ofTiirfe Thousavd Tiirff Husdrfd asd riFT\-EiciiT C\srs Oper.\tfd Upon at tiie 
Erff IIospjtvlfor Womfs, Broorlinf 

WILLI \M r GRWLS MI) F \CS ant) Cl ORGP \ \N S SMITH M I) , Ubookline MASSiCHirsETis 


T he Olshauscn s operation is the oldest, the 
simplest to perform, and, in our CTpencncc, 
the most clTecli\e of the numerous methods 
de\nsed for suspending the misplaced uterus It 
consists merel> in attaching the uterine ends of 
the round ligaments to the anterior abdominal 
«all 

HISTORIC \L NOTE 

The earlj historj of suspension operations has 
best been told in a footnote on page 306 of the 
1905 edition of Hirst s Text Book of Diseases of 



1 ig I Olshausen s operation On Ihc nj,hl ihe double 
ligature (silk linen or catgut) has been placed and tied 
with the knot inside the abdomen On the left the needle 
carrying the ligature is being passed under the round liga 
ment at a short distance from the uterine horn (I rom 
Craves Gyntcology 1 


li amen It reads “Olshausen was the first to per 
form a motlcrn utenne suspension Kelly intro- 
duced It into America after a \ isit to Olshausen s 
clinic Sims, Kcltcnbach, Koeberle, Schroeder, 
Hennig and Tait had previously attempted to 
fasten the uterine fundus to the anterior abdomi 
ml wall Boldt and Leopold, in 1890, passed the 
sutures through the uterine fundus instead of 
through the uterine cornua and ovanan ligaments 
as Olshausen originally did ” 

The Olshauscn’s operation was first performed 
at the Free Hospital for Women m 1890 by Dr 
W II Baker and was frequently employed b\ 
him The writer (Graves) began using it more 
than 20 years ago in a senes of cases to test the 
comparative efftcicncy of the various methods 
then in v ogue for suspending the uterus Among 
the other operations included in the test were 
ihoscdcv iscd b\ Alexander, \\ iley , Gilliam, Kelly , 
Mayo Simpson. Baldv, and \\cbslcr, m all of 
which the rounil ligaments were employed The 
results of these observations which extended over 
a number of years were overwhelmingly in favor 
of the Olshauscn’s operation, and the writer in 
1923 publisheil his conclusions in an article' en 
titled ' Olshausen s Operation for Suspension of 
the Uterus, which he read before the New \ork 
Olistctncal Socictv 

SIFRITS OF TtlF OFERMIOS 

The advantages of the Olshausen s operation 
mav be bricflv summed up as follows 

1 Its technical simphcitv and the consequent 
rapiditv with which it can be performed are un 
cxceUcd 

2 It IS but an incident m closing the abdonii 
nal wound, and can be used w ith insignificant loss 
of time in finishing long and complicated opera 
tions 

3 It has great supporting power, so that it 

mav be succcssfullv employed in the most ex 
trenie cases of procidentia . 

4 Since the suspension can be made, on th 
one hand, at varying levels on the abdorama 
wall, or at varying distances from the uterine 
horns, on the other, it is applicable to anv leng 
of uterus or degree of prolapse 

■ Vm J OL t &. 1 ynre igu Vug 
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5 S) mptomaticallj it results in a maximum of 
pelvic comfort on account of the high plane in 
which It holds the uterus, the avoidance of pres 
sure on the bladder, the practicallv normal 
mobihtj of the uterus and appendages, and the 
excellent drainage that it insures of the genital 
arculation 

6 When the operation is used as a prophj- 
lactic measure against a later retroversion m all 
conservative pelvic operations, then it is a val 
uable means of securing permanent symptomatic 
cures 

7 Since the operation entails a minimum dis- 
tortion of the pelvic organs and postoperative 
adhesions, later pelvnc operations that ma> be 
necessarj are not hindered or confused 

8 The operation can be used m childbearing 
women vvith comparativel> little danger of dv- 
stocia, and therefore artificial stenhzation is not 
necessarv 



w pt2>-irck.-ucn 
igiT 


Fig 2 OUhausen s operation Special technique t»hen 
catgut IS us^ In order to insure a 6rm adhesion the 
bight in the round ligament included m the lie is scanhed 
On the aMominal side a small sht is made m the pento- 
neum <1 rom Graves Cvnefo/o|v i 


DEFECTS 

Long experience with the Olshausen’s operation 
has revealed certain defects that we have en- 
deavored to obvnate as far as possible Until re- 
cent } ears all the operations w ere performed vv ith 
heav'j silk, which occasionallj produced a post- 
operative sinus The permanenc> of the opera- 
tion was not affected, since the stitch alwajs 
worked through into the muscular la>er, the arti- 
ficial adhesions remaining intact In some cases 
the stitch required an operation for its removal 
This unpleasant complication ma> be largelj 
avoided b\ the use of linen, and completeh so b> 
the use of catgut in the manner to be described 
(Fig 2) 

The most important danger associated with the 
Olshausen’s operattor is obvnousH that of a later 



V92.T 


i Otshausen s operation Vfoditication often used 
in Cases of procidentia bej-ond the childbeanns penod 
when the pentooeum is atrophied The suspension is first 
performed in the usual wa> For the purpose of gaining 
additional supporting power the fundus of the uterus is 
either scarified or as in the drawing denuded by the re 
moiat with sassors of a narrow stnp of penloneum TTse 
fundus u then attached mlh a running catgut stitch to the 
peritoneum of the antenor abdominal wall The modifica 
tion IS never used if there is a possibilitj of later pregnanej 
(hro-m Graves G^nfcologv » 
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OLSHAUSEN’S OPERATION FOR SUSPENSION OF THE UTERUS 

A Remi \s ofTiirfi Tiious\nd Tiirff Husdrfd anii Tiftv Eiciit C\srs Opfr.\ted Upov at the 
Frft Hospitm. for Womfn, Broorlivt 

\\IIU\M P GRWIS \fl) FACS, \viiOIORGI \ \S S SMITlt MI) Prookune Masskkvsetts 


T he Olshausen’s opention is the oldest, the 
simplest to perform, and, in our experience, 
the most eflective of the numerous methods 
devised for suspending the misplaced uterus It 
consists merelj in attaching the uterine ends of 
the round ligaments to the anterior abdominal 
wall 

HISTORIC \L NOTF 

The earlv history of suspension operations has 
best been told m a footnote on page ^o6 of the 
1905 edition of Hirst s TevI Book of Ihitmts of 

7-^- — 



carrying the liRaturc is beinj; passed under the round Iiki 
ment at a short distance from the uterine hom (I lom 
Graves Cyntcolog^ > 


Women Itreads "Olshausenwasthefirsttoper 
form a modem utenne suspension Kelly intro- 
duced It into America after a visit to Olshausen’s 
clinic Sims, kcitenbach, Koeberle, Schroeder, 
Hcnnig, and Tait had previously attempted to 
fasten the uterine fundus to the anterior abdomi 
nal wall Boldt and I^copold, m 1890, passed the 
sutures through the uterine fundus instead of 
through the uterine cornua and ovarian ligaments 
asOlshausenoriginall} did ” 

The Olshauscn’s operation was first performed 
at the Free Hospital for Women m 1890 b> Dr 
W H Baker and was frcquentlj emplojed bj 
him Tlie writer (Graves) began using it more 
than 20 vears ago m a scries of cases to test the 
comparative cfTicicncj of the various methods 
then in vogue for suspending the uterus Among 
the other operations included in the test were 
thoscdcvised b> Alexander, W ilc> , Gilliam, Kelh, 
Ma)o Simpson. Bald>, and Webster, in all of 
which the round ligaments were emplo>ed The 
results of these observations which extended over 
a number of >ears were ovcrwhelmmgtv in favor 
of the Olshnuscn’s operation, and the writer m 
1923 published his conclusions in an article' en 
tiiletl “Olshausen s Operation for Suspension of 
the Uterus which he read before the New \ork 
Obstetnml Socictj 

SIFRITS of the OPFRXTION 
The advantages of the OI«hauscns operation 
ma\ be bncflv summed up as follows 

r Its technical simphcil) and the consequent 
rapiditj with which it can be performed are un 
cxccUtxl 

2 It IS but an incident m closing the abdoim 
nal wound, and can be used with insignificant lo's 
of lime in finishing long and complicated opera 
tions 

3 It has great supporting power, so that u 

mav Iw succcssfullj emplojed m the most ex 
treme cases of procidentia , 

4 Since the suspension can be made, on t 
one hand, at varjing levels on the 

wall, or at varving distances from the . 
horns, on the other, it is applicable to anj leOo 
of uterus or degree of prolapse 

• \m J Ob t i < jnre J«>J Vug 



GRAVES AND SMITH OLSHAUSEN’S OPERATION FOR UTERUS SUSPENSION 1031 


Opepations in Olshausen's Sus- 

pension Was PEREORilED 


SIUPIE RETRO\rERSION — 678 CASES 



Casts 

Perwnt 

Untiaceable 

Traceable more than a years after opera 

rj8 

18 *5 

tion 

3*6 

48 0 

Examined more than i month after op 


eration 

4t6 

6r 3 

Eramrned s or mors ysars altsr opera 


tion 

8S 

1 

t* s 

Operative mortality 

0 14 


Retroperitoneal alteccis from papil 
loma of bladder remo\ed at time of 
operation 


Gro&s results from all follow, ups — 
Symptomatic — 

Cured 

Relieved 

Failure 

Anatomical position of uterus (tx 
amined)— 

In position 
Partial wcurrcnce 
Recurrence 

Results based on follo'v ups of more than 
two years— 

Symptomatic — 

Cured 

Relieved 

Failure 

Anatomical po.ition of uterus iex 
amined)— 

In position 
Partial recurrence 
Recurrence 

Pregnancy after operation— 

A After anterior colporrhaphy or 
perineorrhaphy or both and sus 
pension — 


-65 

l$2 

43 


317 

*9 

14 


S07 

94 

47 


64 

9 


67 5 
44 4 
8 I 


00 S 
5 4 
4 O 


63 4 


8 1 


75 4 
to 5 
14 I 


Cases 


Total patients 
Pregnancies in 34 cases 

Pregnant at time of follow up outcome unknown 
Results in remaining cases— 

Normal deliveries 
Abortions 
Miscarriages 
Breech deliverv 
C®sarean section 
Instrumental deliveries 
Two normal deliveries 
Two instrumental deliveries 
Four normal deliveries 
Five normal deliveries 
Four CEsarean deliveries 


Examined after childbirth— 

CfcScs Pweeat 

Uterus in po-ition 8 61 s 

Partial recurrence 3 15 3 

Recurrence 3 33 

B No plastic beyond dilatation and 
curettage trachelorrhaphy, am 
putation or cauterization of 
cervix — 

Total cases *00 


Pregnancies in iooca«es 
Pregnant at tine of follow up, out 
oime unknown 

Tubal pregnancies (i placenta prxvia) 
results in remaining cases— 

Normal dehvenes 
Abortions 
Mtscarnagej 
Premature deliveries 
Breech deliveries 
Cjcsa/ean dehienes 
Instrumental deliveries 
Two normal deliveries 
Three normal deliveries 
Four normal deliveries 
Seven normal deliveries 
Two instrumental deliveries 
Two casarean sections 


Cases 

193 

ro 


7 

5 


Examined 4ft<*r childbirth— 

Cases Pet cent 

Uterus m position 9 55 q 

Partial recurrence 4 c 

Recurrence 4 - 


ANTEFLEVION AND RETROCESSION— 357 CASES 


Unlraceable 

Traceable more than 3 years after opera 

tlOR 

Examined more than 1 month after op 
eration 

Examined a or more years after opera 
tion 

Operative mortality 


C»K» Percent 
?o 19 6 

^ 7 t 47 9 

SO s 

40 t| i 


Gross results from all follow ups— 
Symptomatic — 

Cured 

Relieved 

Failure 

Anatomical position of uterus (ex 
anuned) — 
fn poiiition 
Partial recurrence 
Recurrence 


*58 

109 

J4 


tSz 

13 

8 


Results based on follow ups of more than 
a years— 

Symptomativ — 

Cured 

Relieved 

lailure 

Anatomical position of utirw (*» 
amined} — ' * 

In position 
Partal recurrence 
Recurrence 

Pregnancy after operation — 

Total traceable cases 
Pregnancy occurred in 
Total pregnancies in 67 a^es 
Pregnant at time of follow up 
Taba! pregnancy ^ 

Results in remaining cases 
Normal deliveries 
Abortions 
Miscairuges 
Pretaatute delivery 


j6 

7 (. 

«9 


JO 

6 

4 


07 


SO 9 

40 * 
li s 


90 9 
S 0 
3 4 


44 4 
44 4 

ti t 


IS o 
to o 


43 3 
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Breech ctcluery 
Carsarcan 'cctjort 
Instrumenlal delivenis 
Two normal dcliverns 
Three normal deli\ erics 
Four normal delixenes 
Fi\c normal deli\eries 
Two instrumental deliveries 
TTiree instrumental deliveries 
1 our instrumental ilcliveries 

I eammed after childbirth — 

Lterus in position 
f artial recurrence 
Recurrence 


TROLAPsi -I 422 r\srs 


Lntraceable JtS 

Traceable more than J >ears after opera 
tion Rti 

1 eamined more than t month after op 
eration Sji 

J tamined t or more years a!Ur opera 
tion 241 

Operative mortality— S 


I 48 scan of ace pulmonary embo- 
lism jg days after operation 
i 54}earsotage pulmonary embo 
lism 10 da)s after operation 

3 48 years of age pulmona^embo 

lism I day after operation 

4 4} years of age, pulmonary embo 

lism I day after operation 
3 38 years 0/ age intestinal obstruc 
tions 4 day^ after operation 

6 56 years of age pneumonia 4 days 

after operation 

7 sg years of age under annthesia 

8 36 years of age cerebral embolism 

6 days after operation 


«S • 

57 » 

57 « 

16 0 
o 56 


(»ross results from all follow ups— 

S) mptomatic — 

Cured 853 

Relieved jSi 

I allure 50 

Anatomical general results— 

In position 770 

Partial recurrence 30 

Recurrence it 

Results based on follow' ups of more (lun 
j years— 

S> mptomatic — 

Cured 587 

Relieved ig6 

Failure 33 

Anatomical pu ition of ort,ans (ex 
amined) — 

In position aog 8( 

Partial recurrence tb ( 

Recurrence ib t 

I’regnancy after operation— 

Total patients 
I regnancies in igg cases 

1 regnant at time of follow up outcome unknown 
Results in remaining pregnancies — 

Normal deliveries 


7» o 


U f 


Abortions 
Miscarriages 
Premature delivems 
Breech lieliverv 
Instrumental deliveries 
Cesarean deliveries 
Two instrumental deliveries 
1 Our instrumental delivencs 
Two cesarean sections 
Two normal deliveries 
TTircc normal ililu cries 
I Our normal deliv eries 
1 ive normal deliveries 
I taminetl after childbirth— C»vs 

Uterus m position 4S 

1 artial recurrence 3 

Recurrence ii 


I'ROCIDFSTI \L~2g4 CtSES 


Traceable more than a years after oivcra 

1 taminetJ more than t month titer op- 
eration 

f-xaminnl t or more years after opera 
tion 

Operative mortality 
t ,0 years old pneumonia 4 days 
after operation 

t 6$ years old pulmonary emlxr* 
li«m 13 days after operation 
3 boyearsold surgical shock, 3 days 
after operation 

Gross results from alt follow ups— 
Symptomatic— 

Curevl 
Kehevevl 
I allure 

Anatomical position of organs (et 
ammcil) — 

In position 
I attnl recurrence 
Kemirence 

Results l>asrd on follow ups of more than 
a years- 
Symptomatic — 

Cured 
Relieved 
I allure 

\natomtcal position of organs [tx 
aminevl] — 

In position 
I artial recurrence 
Recurrence 


183 


Pregnancy after operation— 
Traceable cases 
Pregnancy occurred in 
Total pregnancies in i8 case 
Pregnant at lime of follow up 
Results in remaining pregnancies— 
Norma! deliveries 
Abortions 
Nhvcarnagcs 
1 remiture deliveries 
Casarean deliveries 
Instrumental deliveries 


Cuti 

57 

»5 


3 

ig 


i 

ig 6 


7> 4 
a 9 


60 6 
JS 7 
10 6 


ClSM 

b 8 


36 
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Etamined after childbirth — 

Uterus in position 
Partial recurrence 
Recurrence 


Css(3 Percent 
S 73 7 

I go 

3 18 I 


PELVIC INFLAMMATION (CONSERVATIVE 
operations) — 415 CASES 

Cases Per cent 


Untraceable q4 

Traceable more than 3 1 ears after opera 
tion 191 

ETamined more than i month after op 
eration 359 

Examined 2 or more jcars after opera 
tion 70 

Operative mortahtj (pentonitis) i 


*2 S 
46 o 
62 4 

16 8 
o 34 


Gross results from all follon ups — 
Symptomatic — 

Cured 

Relieved 

Failure 

Anatomical position of uterus (ex 
amined) — 

In position 
Partial recurrence 
Recurrence 

Results based on follow ups of more than 
3 years — 

Symptomatic — 

Cored 

Relieved 

Failure 

Anatomical position of uterus (et 
tttmned) — 

In position 
Partial recurrence 
Recurrence 

PrcRnancy after operation — 

Tractable cases 
Pregnancy occurred in 
Total pregnancies in 45 cases 
Pregnant at time of follow up 
Tubal pregnancy 

Results in remaining pregnancies — 
Normal deliveries 
Abortions 
Miscarriages 
Caisarean delivery 
Breech delivery 
Instrumental dehvcnes 
Two normal deliveries 
Three normal deliveries 
Two instnimenul deliveries 
Examined after childbirth — 

Uterus in position 
Partial recurrence 
Recurrence 


304 

102 


2ra 

38 


9 


124 

6 [ 

6 


5 

45 


8 

3 


63 9 
3* 9 
4 o 


81 8 
14 6 
3 4 


64 3 
3t 6 
4 S 


67 I 
*5 7 
7 2 


C^es 
321 
X4 o 

69 

4 

3 


37 

20 


9 

3 


73 7 

37 2 


TUBERCULOSIS SALPINGITIS (CONSERVATIVE 
OPEKATIONS ) — 32 CASES 

Cues Per cent 

Untraceable 9 37 3 

Traceable more than 2 y ears after opera 

tion 8 36 3 

Examined more than i month after op 
eration 13 59 o 


Examined 2 or more years after opera 
tion 

Operative mortality 

Gross results from all follow ups — 
Symptomatic — 

Cured 

Relieved 

Failure 

Anatomical position of uterus (ex 
armned; — 

In pObitton 
Partial recurrence 
Recurrence 

Results tased on follow ups of more than 
2 ye irs — 

Symptomatic — 

Cured 

Relieved 

Failare 

Anatomical position of uterus (ex 
amined) — 

In position 
Partial recurrence 
Recurrence 

Pregnancy after operation — 

Definitely Lnown 

One patient ii months after operation 
wrote she was 9 months pregnant 


Cases Percent 
2 90 


3 iS 7 

X 6 2 

ir 84 6 

6 75 o 

3 25 O 

X 50 0 

I SO O 


MULTIPLE FIBROIDS (MVOMECTOMY) — 33 CASES 
Cases Perccat 

Untraceable 5 j£ i 

Traceable more than 2 years after opera 
tion 14 43 4 

Examined more than x month after op 
eration 3S 69 6 

Examined a years or more after opera* 
tion 6 18 z 

Operative mortality — — 


Gross results from all follow ups — 
Symptomatic — 

Cured 

Relieved 

1 allure 

Anatomical position of uterus (ex- 
amined) — 

In position 
Partial recurrence 
Recurrence 

Results based on follow ups of more than 

2 years — 

Symptomatic — 

Cured 

Relieved 

Failure 

Anatomical position of uterus (ex 
amined) — 
la position 
Partial recurrence 
Recurrence 

Pregnanev after operation — 

Total patients 
Pre^anaes in 4 cases 
Normal deliveries 
Abortion 

Pregnant at time of follow up 
Cu^ 


X9 

4 

3 


17 


9 

3 


73 o 
15 3 
21 S 


80 9 
9 S 
9 S 


64 2 
21 4 
14 2 


SO 0 
33 3 
16 6 
Cues 
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OVARIA^ TUMORS--86 CASES 

I'd tnit 

Untraceable jo 9 

Traceable more than t years after opera 
tjon SI S9 s 

Examinetf more than i month after op 
eration 43 jo o 

Exammetl 3 or more jears after opera 

tion 14 )6 3 

Operatnc mortahty j a j 

I 3o^earaofaKe pneumonia 3 Oaj’s 
after operation 

a 6ojearsofage surpeal shod. 3 
da)"? after operation 

Cross results of follow up — 

Symptomatic — 

Cuteti S4 77 t 

Rclic\ed IS 4 

failure t 14 

Anatomical poMtion of uterus (ex 
aminedl— 

In position 37 ^ o 

f artial recurrence S it 6 

Recurrence 1 33 

Results based on folloit ups of more than 
a years - 
Symptomatic— 

Cured 36 70 5 

Relieted 14 37 4 

Tailure t 19 

Anatomical position of uterus (et 
amincdl— 

In position i $7 t 

I artial recurrence S 35 7 

Kecumtnee t 71 

PreRnancy alter operation— Om 

Traceable cases OS 

Pregnancy occurred in 9 13 a 

Total pregnancies m q cases 13 

Pregnant at time of follon- up 1 

Results in remaining pregnancies— 

^o^nal deliienes 8 

'tbortions 4 

Instrumental deliveries 3 

Examined after childbirth — 

Uterus in podtion 3 too 00 

I artial recurrence — — 

Recurrence — — 


ENDOMETRIOSIS — 2(3 C\SES 


Untraceable 

Traceable more than 3 > ears after opera 
Uon 

Examined more than 1 month after op 
eraiioo 

Examined 3 or more years after opera 
tion 

Operatiie mortality 

Gross results from all follow ups— 
Symptomatic — 

Cured 

Relieved 

Failure 

Anatomical position of uterus (cx 
amined) — 

In position 


Cisrs Ttr cent 
4 >5 3 


Partial recurrence » 16 1 

Farlure i r . 

ResultsbasedonfoUow ups of more than 
3 years— 

Symptomatic — 

Cured o 60 ; 

Relies ed i 7 ( 

failure 3 23 c 

Anatomical position of uterus (ex 
amined) — 

In position 6 8^ • 

Jartnirccurrence — — 

Recurrence i 14 j 

Pfegnincy after operation — 

Normal pregnancy and deluety (cured) 

TUB\L PRrGN>\SC\ — 25 C\SES 

C«Ks Pno 

I'niracrable 9 36 1 

Traceablcmorc than 3 years a! ter opera 
t'on Ti 44 c 

raatnined more than t year aitri opera 
tion It 44 e 

Examined 2 years or more after opera 
Iron 3 13 e 

Operatne mortality — -« 

Cross results from all follow ups— 

Symptomatic — 

Cured tj 81 9 

Relieved 3 is J 

failure 1 6 s 

Anatomical position of uterus (ex 
amined)— 

In position 10 909 

Recurrence x 9 > 

J ailuro — “* 

Results bawl on follow ups of more than 
syears- 
Symptomatic — 

Cured 10 90 9 

I cl m rtl — “■ 

failure I 9 > 

Anaiomicaf position of uterus— 

In position 3 ® 

1 artial recurrence — 

Kecuwncc ~ 

Pregnancy after operation — 

1 rcgpint 
I regnancics in 3 
Second tubal pregnancy 

Abortion two normal pregnancies and demenes 
Curcil 3 tooo 

SXIitMARN or ALL STATISTICS 

Cues rfcwi 

Total number of caws 335® 

Untraceable 5 <9 * 

Traceable more than 3 y ears after opera 

non 175S 57 3 

1 xamined more than i month after op 
eration >9^ ^ 

1 ximmcd 3 or more years after opera „ 

non 535 >5 8 

Operative mortality *5 * 

Pentomtis 
Pneumonia 
lulmonary embolism 
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Casn 

Surgical shock a 

Pelvic abscess i 

Cerebral embolism i 

Under ana?stbesia i 

Intestinal obstruction i 

Gross results from all follow ups m 2764 
traceable cases — 

Symptomatic— Csses Per Cent 

Cured 1854 6S 5 

Relieved 701 *5 9 

Failure 158 58 

Auatoimcal position of uterus (ei 
amined) — 

In position 1696 83 4 

Partial recurrence 132 7 9 

Recurrence 63 33 

Results based on follow ups of more than 
2 > ears — 

Symptomatic — 

Cured ir77 66 8 

Relieved 4®* *7 3 

I allure too $6 

Anatomical position of uterus (ex 
ammed) — 

Inposition 4tt 769 

Partial recurrence 76 14 2 

Recurrence 47 8 8 

Pregnancy after operation — C»»«$ 

Traceable cases 2764 

Pregnancies occurred in 489 17 6 

Pregnancies m 489 patients 8^6 

Pregnant at time of follow up, outcome unknown 49 
Tubal pregnanaes 8 

Placenta prsvia r 

Deaths associated with later pregnancy 8 

Intestinal obstruction s months 
after delivery 

Postpartum mfluenza— 2 cases 
FoUowmg dilatation and curettage 
for retained products 
Placenta prsevia with hamorrhage 
Following caesarean «ection 
Durmg labor— cause unknown 
Puerperal septicamia 
Results in remaining pregnancies— 

Normal deliv enes 406 

Abortions iS9 

jfiscamages 38 

Premature dehv enes 14 

Breech deliveries 9 

CiEsarean delivenes 43 

Instrumental delivenes 13* 

In all 57S living normal children 
were bom to the group of 489 pa 
tients who had later pregnancies 
Examined after childbirth — 

Uterus m position 95 7* 4 

Partial recurrence 17 *2 7 

Recurrence 22 *8 7 

These 489 patients compnse ai 2 per cent of all the 
traceable paUents m the series that were under the age of 
45 at the time of operation and consequently were m the 
^ildbeannf, age 


LATER DEATHS 

As has been stated, the mortality records at the 
Massachusetts State House were searched in 
order to obtain information not in the Hospital 
records regarding later childbearing and intesti- 
nal obstruction Since the deaths from causes 
other than these two have no special bearing on 
the subject of the Olsbausen’s operation, they 
will not be given in detail m this report The mor- 
tality figures relating to childbirth are gi\ en above 
jn the summary of statistics The incidence of in- 
testinal obstruction follows 

INTESTINAL OBSTRUCTION 

There are m all 6 cases known to have had in- 
testinal obstruction Of these, 2 died without 
operation Of the 4 that w ere operated upon, 3 
survived and are living today Whether or not 
the obstruction w as in every case due to the 01s- 
hausen’s operation it is impossible to say 

The data of the 6 cases are as follows 

1 Pelvic Inflammation 22 years old Second opera 
lioa at Free Hospital for W omen Survived 

2 Anteflexion and Retrocession Obstruction followed 
childbirth 1 year and 6 months after operation Patient 
died Reported above as childbirth deatn 

3 Retroversion Operation for obstruction done else 
where Patient is well and writes “No fault of first opera- 
tion ” 

4 Prolapse 38 years old Died 4 days after prolapse 
operation at Free Hospital No second operation ^ 
ported above as operative death 

5 Prolapse 46 years old Operated on for obstruction 
46 days after prolapse operation and died 

6 Prolapse Later “operation for adhesions which 
caused stoppage ” Recovery M ell 6 years and i month 
after prolapse operation 

POSTOPERATIVE HERNIA 

There w'ere 41 cases of postoperative hernia, an 
incidence of i 47 per cent in the followed cases 
Ten hernias developed in less than i year after 
operation, 21 appeared in less than 2 years The 
rest were late developments Most of the hernias 
occurred m multiparous women with weak ab- 
dominal walls 


SILL STITCH SINUS 

A silk stitch smus occurred in 43 cases, an inci- 
dence of I 34 per cent Nineteen occurred in the 
pelvic inflammation group, 9 m the retroversion, 
and 14 m the prolapse groups We have aban- 
doned the use of silk in fav or of catgut 
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PERSPECTlVn 

AN extraordinarj <lc\cIopmcnt of hbo 
ntorj methods has come to the aid 
of clmici! diagnosis, but the enormous 
amount of detailed information which has ac- 
companied this growth has resulted m some 
confusion in medical practice 
The proper practice of medicine must m 
elude wide knowledge of clinical diagnostic 
methods and some skill in the manipulation 
of such instruments of precision as ha\c won 
their way to standing m the medical profes 
Sion Although this new development makes 
essential an understanding of laboratory ex 
aminations and their application to individual 
patients, know ledge of the details of the rocth 
ods themselves is not so essential It is im 
portant that the practitioner should relate the 
history, symptoms, and laboratory invcstigi 
tions to the clinical condition of the patient, 
but machine methods should not be allowed 
to take the place of clinical investigation It 
might be said that a good clinical investigator 
uses the laboratory as an aid but is not con- 
trolled by it 


In teaching young men, we should insist 
that m clinical examinations they first record 
a nsumf of the patient’s history, including 
s\ mptoms Then a general phy sical examma 
tion should be made wath the aid of common 
instruments of investigation, that is, vnth the 
stethoscope, spcculums, and the microscope, 
to such an extent as the practitioner should 
be able to use them Next, the tentative 
clinica) diagnosis should be written dowai be 
fore the patient is sent on a round of labora 
lory tests Sometimes it is difiicult to prevent 
the well trained young physiaan from sending 
the patient for laboratory investigation alter 
a cursory clinical examination A man on a 
fellowship, a well trained y oung phy «iaan and 
now one of the best, after making a fairly 
complete clinical study, gave the patient a 
card ordering rocntgenographic examination 
of his teeth The patient at once reached into 
his mouth, pulled out two complete plates of 
teeth, and a«ked *‘\Vhen can I have them 
back*” 

To illustrate just what perspective means, 
if a patient comes m with a definite history 
of gall stone disease, it is not so important to 
make rocntgenographic examination as it is 
to make a careful general physical examma 
Iron to learn whether there is good reason why 
an operation should not be performed Fre 
quently patients give a clear clinical historv 
of gall stone disease, but a negative roentgen 
ograpluc report is received, and the physiaan 
on that account advises against an operation 
which he would have advised if the cholecys 
tographic report had giv en positiv c indication 
of disease Papillomata of the gall bladder. 


cholestcrosis, and other conditions unacco 
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pamed by stones may not gi\e definite roent- 
genological evidence of their presence unless 
the picture is taken during an attack in which 
inflammatory swelling has produced obstruc- 
tion of the cystic duct Yet these conditions 
are just as essentially surgical as they are m 
those cases in which the roentgenogram gives 
evidence of stones or of a non-functionmg gall 
bladder 

Too great dependence on roentgenological 
evidence may be misleading in the diagnosis 
of duodenal or gastric ulcer The extraordi- 
nary efficiency of the roentgenologist m the 
diagnosis of duodenal or gastric ulcers some- 
times leads to overemphasis on the importance 
of the roentgenological examination Prob- 
ably s per cent of ulcers of the stomach and 
duodenum will not give evidence of their 
presence on roentgenological examination, 
sometimes not even in a series of exposures 
However, if the clinical history' is complete 
and if clinical methods of examination have 
given evidence of the presence of ulcer, a 
negative result of roentgenological examina- 
tion should not lead to the belief that ulcer is 
not present 

In acute conditions, such as suspected ob- 
struction of the bowels, the introduction of 
opaque muxtures for the purpose of radio 
graphic examination may increase the block- 
ing at the obstructed portion In such cases 
the use of spinal anaesthesia will often so re- 
lax the intestines that, if the obstruction is 
not mechanical, flatus usually will pass with- 
in 20 minutes If flatus does not pass, the 
diagnosis of obstruction is probable, the pa- 
tient IS already under an anaesthetic, and the 
necessar> operation can be carried out at once 
In intestinal obstruction general anaesthesia is 
dangerous, local abdominal wall block anass 
thesia is the choice E\en if the stomach is 
carefully emptied immediately before opera- 
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tioQ, reverse peristalsis may set in, carrying 
the liquids up into the pharynx, where they 
may be inhaled into the lungs, the result may 
be septic bronchitis, from which the patient 
may die in the course of a week or 10 days, or 
the patient may e\ en drown on the operating 
table 

It sometimes happens after an abdominal 
operation that a patient may begin to gi\e 
evidence of possible intestinal obstruction 
This IS an anxious time for the surgeon, be- 
cause he does not know that obstruction actu- 
ally exists In such a case, spinal anesthesia 
may give the answer If symptoms are not 
promptly relieved, the abdominal incision can 
be reopened, and manual examination can be 
made If this is done within 72 hours after 
the onginal operation, and adhesions or kink- 
ing, the result of the operation, are causing the 
obstruction, they can be readily separated 
Under such circumstances, when I have found 
and relieved this form of earlv acute obstruc- 
tion, I have brought the intestine up to the 
abdominal incision at a point just proximal to 
the obstructed part and have fastened a small 
portion of it to the peritoneal surface by a 
few threads left long, so that ileostomy could 
be readily done later if the obstruction were 
not relieved How'ever, it has been exceed- 
ingly rare that ileostomy has been necessary 
If the favorable time of the fourth day is al- 
lowed to go by, and obstruction exists, the 
adhesions usually cannot be separated readily 
with the fingers without injury, and more 
senous procedures must take the place of this 
simple, effectual, and safe procedure In late 
obstruction in a toxic patient local anaesthesia 
IS safer than spinal anaesthesia, Counsellor 
pomts out the rapid lowering of blood pres- 
sure which sometimes follows spinal anaes- 
thesia m such cases 

W J Mavo 



SURGERY, GYNECOLOGY AND OBSIETRICS 


103S 

APPENDICITIS ONCE MORE 

T he reason for the high mor{alit\ of 
acute appendicitis is not far to seek it is 
a disease the death rate of v.hich in- 
creases ivith each hour that surgical relief is 
deferred Yet patients isith acute appendicitis 
arc still being treated expcctantl), not as a 
matter of policj, hut hccausc the medical 
attendant — who is not al\va> s the much ma 
hgned generil practitioner— has no fixed con- 
viction about his diagnosis Noi\ this is not 
the expectant treatment adi ocalcd by Eottlcr, 
Ochsner, Murph> , and Dca\cr, and advocated 
b) them, be It remembered, not as a matter of 
choice in pninarj appendicitis, but as a matter 
ofexpediencj msecondarj peritonitis Whether 
v,e approve of the policy of expectant treat 
ment m ad\ anced cases of appendicitis is not 
germane to this discussion The point is that 
c\cn Its most ardent champions do not advo- 
cate it for eatlj eases There can be no discus 
Sion of the dictum that the first stage of the 
disease, as Jiurph) puts it, is the acceptable 
time for Salvation and Ukcwisv the time for 
removing the appendix 
KnoVi mg this, bcliev mg this, vvh> do ph> si 
cjansdelay> Again the rcpl) is obvious They 
delay because m the majority of eases the 
diagnosis is clouded by the fact that the so 
called classic syndrome is not present Appen- 
dicitis without abdominal pain~tbough not 
at first ngbt-sidcd pam— is unthinkable But 
after pain the sv mptoms and the phvsical find- 
ings. alivaj b V ar> m their madcnct and in their 
Combinations. “The onlv hand that paints a 
perfect pathological picture,” it has been well 
said, “is the hand of death/' and the only 
safety in appendicitis is diagnosis before that 
perfect picture is painted The internist who 
diagnoses acute appendicitis, the surgeon who 
operates (or it only when the full complement 
of symptoms is apparent, mav achieve envi- 


able reputations for diagnostic acumen, but 
their fame w ill be chiefly in the autopsy room, 
for thej will have few living patients to their 
credit 

This IS a disease m w hich operation is justi 
fied on the mere suspicion that it exists A 
hair splitting diagnosis, as Deaver aptly sa>s, 
rarely gets a surgical patient anywhere except 
possibly to the grav e, and the best aulhonties 
arc agreed that exploration in suspected surgi 
cal conditions is always less harmful than 
delay, and that a few unnecessary incisions 
into a live patient are infinitely better than a 
single autopsy on a dead one 
Of course the medical profession is not 
altogether to blame Some dav some phv sician 
Is going to lose his temper and w ntc a paper on 
the rcsponsiliiUty of the public for its ovm 
death rate The salvation of the individual 
suffering from acute ippcndicitis undoubtedly 
depends above everything else upon the 
promptness with which he obtains relief— but 
relief cannot be given to him until he applies 
for u and until he accepts it Surgeons cannot 
force people to consult them, thev cannot 
operate on them against their wiHa, and the 
group “opposed to operations” and swallow 
mg With avidity old wives' talcs ol their hor 
rors IS still surprisingly large and is composed 
of a surprising number of persons one wouldbe 
inclined to credit with more common «ense 
The chief activity of lay persons engaged in 
the business of self treatment is the taking of 
purgatives, and a purgative m acute appen 
dicitis has all the effect of a charge of dyna 
mite It practically alwavs initiates rupture, 
gangrene, abscess formation, and peritonitis 
It practically alwavs, as Moynihan says, is 
not only the impressive antecedent of such 
pathology but also its definite cause 

In a recent study made b\ the w rited of lyn 
deaths from acute appendicitis, collected from 
»J CoU Sfltj AultriUBi 1910 July 
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the records of Chanty Hospital and Touro 
Infirmary in New Orleans, more than 42 per 
cent of the patients gave a history of having 
taken purgatives, and in this group of 103 
cases, only 2 patients exhibited disease of the 
simple acute type An extraordinary fact m 
connection with these figures is that many 
more patients, 17 per cent more, to be exact, 
had treated themseU es in this fashion at the 
private hospital than had done so at the public 
hospital, where presumably a lower level of 
intelligence would prevail And a second 
astounding fact is that in 1 2 6 per cent of these 
cases the purgative was taken on the advice of 
the medical attendant Before such a situa- 
tion one IS rather aghast For physicians must 
know, even if lay persons do not, that abdom- 
inal pain can be the precursor of many serious 
surgical diseases, and that it is most often the 
precursor of acute appendicitis, in which pur- 
gation IS akin to suicide 
Appendiatis is perhaps the best known of 
all diseases It is beyond doubt the best known 
of all surgical diseases In its typical syndrome 
It is so clearcut that the intelligent lay person 
can diagnose it, m its earliest stages it is so 
simple that a beginner in surgery can handle 
It But in the vast majority of cases it begins 
with symptoms which do not suggest the 
popular, or, most unfortunately, the medical 
conception of it, and m a large proportion of 
cases it never presents the classic s> ndrome at 
all or until the patient is %n exlremts For this 
reason it is ignored by the laitj and misunder- 
stood by the profession, and treated by both 
groups by ill-advised and dangerous methods 
which double the dangers of delay When it 
has passed beyond its first stages it offers 
problems of judgment and technique which 
tax to the utmost the resources of expert sur- 
geons, and yet, because it is supposed to be a 
simple disease and because appendectomy is 
supposed to be a simple operation, the merest 


neophyte m surgery feels himself competent to 
handle it 

The remedy is simple The laity must be 
educated out of its pemiaous habit of self- 
medication, must be taught that abdominal 
pain IS the roost urgent of all indications for 
refraining from purgation And the profession 
might well be taught the same thing, for some 
of them seem to have forgotten it Physiaans 
might well be taught also that the textbook 
syndrome of appendicitis is too often the syn- 
drome of the consequent peritonitis, and that 
when it appears, the patient 's life hangs m the 
balance and surgery should be the business 
only of the trained and experienced and wise 
surgeon More than one authority of eminence 
has made the point that much of the present 
mortality in appendicitis as m other surgical 
diseases, is due to the occasional operator and 
to the license which permits him to wield the 
knue when his chief qualification is simply his 
desire to do so 

Laity and profession alike must be taught 
that the major factor m the mortality of 
appendiatis is the factor of delay, and that 
only by the reduction of the interval between 
the onset of symptoms and the institution of 
surgical relief — the length of the interval being 
the responsibilitj of the medical attendant as 
well as of the patient — can it be brought 
within reasonable hrmts Surgical accidents 
are bound to occur, certain cases are inherently 
fatal, and so some patients will inevitably die, 
no matter how early operation is done But 
the patient who is operated on witbm 12 or 
even within 24 hours will m the overwhelming 
majority of cases go on to rccoverv, and to 
uncompheated recovery at that, for the out- 
come of any given case of appendicitis rests 
not upon chance but upon the promptness 
with which the patient seeks relief and the 
promptness with which the surgeon institutes 
It C jErp Milter 
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DIAGNOSIS OF CONTRACTED PEUIS BY 
IMPRESSION JICTIIOD 
To the Cdtlor In Sitecerv, OysrcotocY and 
Obstetrics, December, 1030, p 8 sa, Dr David S 
IIiUis gives his views on the diagno^ts of contracted 
pehis by impression method lor several years I 
have been practicing a method which ts a modifies* 
lion of Mueller's method and is quite painless 
B ith the patient Hans flat on her baclt on a firm 
couch and the examiner standing at her side, the 
fetal head 15 palpated and the lips of the indct and 
middle fingers of one hand are applied firmly to the 
sinciput and the tips ol the corresponding fingers of 
the other hand firmly to the occiput The patient 
is then ornrtrd by the nurse to sit up when the head 
can be felt to enter the brim (if normal conditions 
appertain! sliding past the cxammirg fingers U hen 
the patient is assisted to tie down again the sWus 
quo ante w resumed U is very interesting to note 
la cases 0! 'deflexion of the head how the head in 
“borderline ' cases wall not enter the bnm whereas 
when proper flexion has been restored bv maneuver 
the head readily enters J Ltos Josa D Sc 
M elbourne, Australia 

AN HISTOLOGICAL &TLD\ Of TIIL PERI 
WGINAL lAbHA IN A NULllPARA 
To ibe IdiloT In your journal of January, 1931, 
there appeared an interesting and scientific article 
bv Dt Uvron H GofI entitled ‘ Sn Histological 
Studv of the I’erivaginal lascia in a Nullipara ' 
t\hile 1 am m accord with its substance I find 
myself greatly to mv surprise depicted as bemg out 
of accord and it is to concct this vmptc^ion that I 
am sending you this communication 
The introductorv paragraph of the article men 
tioned contains the following sentences 'Some 
contend that there is a laver of fascia between 
the wall of the vagina and the walls of the urethra, 
bladder and rectum They believe Ihit obstclnc 
injury to this fascia is the fundamental cause of 
cystocele rectocele and urethrocele I urUicrmore, 
when operating for these conditions they demon 
strate, by dissecting a layer of pallid tissue several 
millimeters thick which lies ^ust beneath the 
vaginal mucosa and term it fascia ’ 

When the bibliography of Dr GolT s article is 
scanned, the inevitable conclusion is that I bdicve 
and teach that the structure of the vaginal wtU, 
utilized by me for the purpose of correcting prolapse 
of the anterior vaginal wall, is fascia 

My article to which Dr Goff refers m his bibliog 
raphy was written in 1918 during the very early 
period of the study of lapping of v Tginal tissue for 
the correction of cystocele and prolapse Two 
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years later however, I began to question the 
accuracy of the view that the tissue used waa 
fascia I then had microscopic studies made of the 
vaginal wall tissue removed during operabons 
My conclusions, as the result of these studies, were 
published in lorq, in the April issue of your journal 
The title of this article was “ Fascia Lapping as 
Applied to the Tissues of the Vaginal \\all— A 
Misnomer ” In this article I disUncllv stated that 
the vaginal tissue utilized m the lapping techmquc 
for the cure of cystocele or prolapse is not fasaa 
but muscle and that, as no fasaal layer can be 
demonstrated in this tissue, the term "fasaa 
lapping’ IS a misnomer 

However, if Dr Goff's article aids (and I think 
It Will) in the crusade of making the gynecologist 
appreciate and teach the fact that the tissue of the 
vaginal wall, utilized m the lapping technique for 
the cure of c> stocele is not fascia but muscle, to one 
wiff be more pleased than I am 
New koRK New DoicuDnsm 

January *9 1931 

AMCUCkN PHkSICIANS \RL WELCOME IN 
THE HUNGARIAN CLINICS 
To the TAiior A few months ago there appeared 
in the American press several articles stating that 
American phvsicians were no longer welcome la the 
Hungarian clinics and that the pnvdcge of alWiag 
Americans to enroll as postgraduate students had 
been withdrawn 

Just at this time an cditona! of mine on "Hun 
ganan Surgery ' appeared m St rges Y, Gv necoiocy 
ASD OcstftriCj, and since then I have received sf' 
many letters with regard to the matter, I shojld 
like to reiterate here that a genuine and sincere 
welcome uw ails the Amcncan surgeons in the dir « 
of Budap>^l and to deny the \ eraaty of the remarks 
that so garbled the true state of affairs Amencan 
physiaans are most cordially rcceiied as victors 
and as postgraduate students Vs to permilting the 
performing of operations by students and luex 
pcricnced surgeons the Ilunganan surgical p o 
Icssion must protect itself and its people, just as is 
done bv the profession in our ow n country 

Miy I not take this occasion again to urge the 
American doctor visiting the 1 uropcan clinics w 
continue his travels a few hours east of 
the beautiful oUl world capital of Ilui'gary Budi 
pest — i Cilv of rare charm and delightful 
city having a wealth of clinical material and agalaiy 
of distinguished surgeons and medical men teaching 
the undergraduate and postgraduate students 
Dovalo Ctmrsis vi U 

Sayre, rennsyUama 
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EDMOND SOUCHON 

O NAugusts, 1924, Dr Edmond Souchon, emeritus professor of anatomy and 
clinical surgery intheMedical School of theTulane University of Louisiana, 
Ccime to the dose of a long life of great activity and distinguished service 
Dr Souchon was a native of Louisiana and his professional life is intimately 
associated with the medical history of his state as an anatomist, surgeon, sani- 
tarian, medical educator, and contributor to the literature and technical advance- 
ment of his profession 

Edmond Souchon was bom m Opelousas, Louisiana, on December i, 1841 
His father, Dr Eugene Souchon, and his mother, Caroline (Pettit) Souchon, were 
both natives of Prance His earliest schooldays began at St Martinsville, Loui- 
siana, but at the age of 12 years his parents moved to Mobile, Alabama, and 
thence to New Orleans, w here he studied in private schools Owing to his father's 
ill health and reverses of fortune he was obliged to continue his education m the 
public schools under great disadvantage, to the extent of selling newspapers to aid 
in the support of the family With his father's improving health the financial dis- 
tress of the family was relieved, and the boy was sent to France to continue 
his collegiate preparation for a medical career 

A studious and ambitious pupil, he made rapid progress, and in i860 matricu- 
lated m the Ecole de Medecine of the University of Pans With the outbreak of 
the Civil War at home his allowance ceased, and he was put on his own resources 
to meet his living and college expenses for the follow mg 4 years Urged by the 
spur of necessity he proved his mettle by passing a gnlhng concours for the m- 
terneship of the Pans hospitals, standing fourth m a list of three hundred and 
fifty competitors, with the distinction of Laureat He was admitted as a resident 
at the Charite, in the service of Velpeau, the most conspicuous surgeon m the 
Pans of that da> 

It was there that Dr Souchon first met Dr J Marion Sims, who was to be 
one of the two great fnends of his life Dr Sims w as then an obscure American 
physician who had had the tementj to cross the Atlantic to teach the great intel- 
lectuals and masters of surgery m Pans how to curt vesicovaginal fistula Dr 
Souchon acted as his interpreter and assistant, and becoming aware of his joung 
friend’s financial distress, Dr Suns tided him o\er the most cntical penod of his 
1041 
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student career Dr Souchon’s gratitude and admiration for Manon Sims is re 
\ealcd in his “Reminiscences of J Manon Sims in Pans” and “The Places Made 
Famous b> Marion Sims m Montgomerj , Alabama ” 

His father’s <kalh hastened his return to the United Slates, and he came bad^ 
to New Orleans and recciied the degree of medicine from the Medical Depart 
ment of the Unucrsity of Louisiana m 1867 

A letter of introduction from Dr Sims to Dr T G Richardson, then professor 
of anatom) and clinical surgerj, marked a second epoch m Dr Souchon’s life He 
assisted Dr Richardson in private practice, and became his prosector and chief 
of clinic at the Chant) Hospital How deeply and tenderly he cherished Dr 
Richardson s favor and fncndship is shown m his “Reminiscences of Dr T G 
Richardson ” 

In 1872, Dr Souchonbecamedemonstratorofanatomv in thcMcdicalDepart 
ment of the Umvcrsit) of Louisiana, and served for 4 >ears In 18S5, he was 
elected professor of anatom) and clinical surger) and filled this chair for 23 ) ears 
While professor of anatom) he laid the foundation for the Museum of Anatom), 
now known b) his name, which iscntirel) representative of lus anatomical bandi 
craft It contains o\ er 400 dissections, admirabl) prcscrv cd b) original methods 
of injection and coloration, described m the inatonucal Record, PhJadclphia 
As a teacher of anatomy his chief aim, like that of all his predecessors and 
contemporaries, was to teach human anatom) m its practical applications to the 
needs of the practitioner of medianc IIcMcwei! the subject from the standpoint 
of what was most useful in the interpretation of function, disease, and injur) m 
the light of the progress accomplished in his da) The importance that he attached 
to method and s)stcm in stud) is ever) where apparent m his work These funda 
mental ideas arc cspcciall) conspicuous m his “Pica for a Mcthodicall) \\ntten 
Textbook of Anatom),” in his “Guide for Describing an Organ,” in papers on 
“How to Learn and Remember Anatom) and in his surgical teachings, as exem 
plificd in bis papers on the “Methodic Dcscnption of a Surgical Disease” and 
“Method of Reporting a Surgical Case ” 

In surgtr) he was esscntiall) an operator of the anatomical era He naturall) 
excelled in all operations which required a knowledge of anatom) and m this 
he was soon recognized and quick!) acquired an independent and lucrative prac- 
tice It was his ability as an anatomist that Ictl to his association with Dr Andrew 
Sm) th, the eminent surgeon m chief of Chant) Hospital, in connection with the 
histone case of Banks, the negro patient, whose innominate arter) Dr Sm)lh suc- 
cessfully ligated for ancunsm for the first time in surgical histor) This case 
stimulated Dr Souchon to pursue his studicti on aneurism, and later on disloca 
tions of the shoulder joint His man) monographs on these subjects will remain 
conspicuous landmarks in the history of these subjects and arc undoubtedi) the 
most enduring literary monuments of his surgical career 
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In addition to the exacting demands of a Urge clientele he found time to give 
expression to his thoughts and ideas m a large number of publications, vhich, up 
to the last years of his life, hept pace with his diversified activities and reflected 
the ^ orking of his busy mind 

In 1898, Dr Souchon was elected president of the State Board of Health of 
Louisiana, and held this position for 7 years, leaving a record of efficiency and 
accomplishment With this election he entered into an entirely nei\ phase of his 
medical experience, which gave him ample opportunity to use the executive and 
administrative talents which he naturally possessed 

He prepared a sanitary code which is now regarded as the most complete and 
useful guide to the health laws and sanitary regulations of the state He contrib- 
uted actnely m framing the "Atlanta Regulations," adopted by the Southern 
States m 1898, thereby greatly alleviating the burdens of quarantine imposed up- 
on the commerce of the South whenever yellow fever broke out m any community 

In addition to his official and professional titles, Dr Souchon held manj other 
positions of distinction and responsibility He bad been president of the New 
Orleans Medical and Surgical Association, president of the Orleans Parish Med- 
ical Society, vice president of the American Medical Association, fellow of the 
American Association of Anatomists, fellow of the American Surgical Association 
(1895-1924, vice-president 1800), honorary fellow of the Amencan College of 
Surgeons, corresponding member of the Soaete Nationals de Chirurgie dc Pans 
(since 1900) , 'chairman of the medical committee of the board of administrators of 
the Charity Hospital (1879-1882) , and member of numerous other organizations 

Much could be said of his personal characteristics, which were those of a man 
of very positiv e opinions and convictions, but the two dominant traits that over- 
shadowed all others were his passion for punctuality and method Though seem- 
ingly unsentimental at tunes and with his attention wholly engrossed in the busi- 
ness at hand, he was capable of great outbursts of enthusiasm and expression 
His loyalt) and devotion to Manon Suns and Richardson, who had befriended 
him in his struggling youth, will always be quoted by those who knew him as 
proof of the undying quality of his friendship and affection His domestic life 
was ideal His happiness centered in the family circle, with the companionship 
of his w ife and children, as the sttmmum bontim of his existence 


Rudolph Matas 



THE SURGEON’S LIBRARY 


OLD MASlFRI'ILCnS IN SURGERY 

ALFRID RRO\\\, MD, FACS 0 «An\ 


W ILLIA^f or S \LICCT 

D uring the thirteenth and fourteenth cenlunM 
the surgeons of imporlmcc far outnumbered 
the practitioners of internal medicine I \cn 
the men who had graduated in medicine and made 
more or less of a name for themscU cs in their later 
and more mature jears turncil to surRer> until the 
list of great surgeons of that period is a long and 
pretentious one The explanation m3> be oiTered 
that the period was that of the hst of the crusades 
and because of war and its wounds the medical mind 
xcered to surgerv This explanation however does 
not seem to satisf> eomnlelcli , as wounds were com 
parativch few and could not cntircU dominate the 
scene Moreover manv men awa\ from home in a 
hot countrv to which thc\ were strangers, must have 
presented problems of sanitation and prcveniue 
medicine which could fulh occupv the time of man> 
medical men Also if war surgery had dominated 
the picture the surgeons would ccrtainU have wnt 
ten of their cases and results but it is surprising how 
few specific references to war surgerv and its results 
are found in the writings of the surgeons of the pc 
nod The above explanations failing to answer the 
question full) the reason as all reasons must bo 
sought for in a state of mind in other vvords the 
practice of surgerv was prolnbl) intclUctuMl) more 
satisfactorj than that of medicine 
A glance at conditions in internal medicine at this 
time will tend to confirm this idea The Hippocratic 
and Galenic doctrines, altered somewhat b> the 
views of the Arabians held full 8vva> but whereas 
these ancients had cast aside the supernatural and 
magical and come down to realities these influences 
had come bach with vigor renewed after their long 
absence and overshadowed all else This was par 
ticularly true in the line of treatment Astrolog) 
was the most important of the forms of godly inter 
vention and control over human life Ihc mcilical 
men wrote long dissertations on the influence of ibc 
heavenly bodies upon disease and its treatment 
Petrus dc Abanus one of the most famous mterrnsts 
of this time, savs that the critical day in an illness 
was influenced grcatl) by the phase of the moon 
That bleeding is best performed in the stcond quar 
ter of the moon because its light was then waxing to 
its greatest and hence the power of the moon was 
greatest That to cure renal cohe the best treatment 
was to draw a picture of a lion on a gold pfattcr and 


hang It up when the sun passed across the mendian 
in compan) with Kcgulus One can easily imagine 
that with this t>-pc of medical practice the man of 
ordinary intelligence might turn to surgery 
William of Salicct also known as Master Placen 
tinus from his birth place Piacenza wasoncof these 
He was born about xaio and lived and taught in 
llologna the greater part of hts life In his later 
vears he became city and hospital physioan m 
\ crona and finished his surgery m that town la 1175 
He says he started it in Ilologna four years before, 
at the request of Rufmo the Poor of Saint Ambrogio 
in Vicenza The work was first printed in 1476 at 
Piacenza and went through many reprints both sepa 
ratelv anil m collections The reproduction here pven 
IS taken from a collection called Art CAirur^trs 
headed by ihcsurgcty of Guy deChauliacandpnnted 
atVcmceby the Junta press m 1546 The illustra 
tion shows some of the cautery irons used by \\ ifliam, 
which evidently follow the designs of Albucasis 
Placentinus was primarily an oMrating surgeoa 
and followed the school of Reger and Roland Unlike 
the surgeons of a little later penod he did the oncrit 
ing himself and did not leav e it to laics who followed 
his directions In this he was quite advanced for he 
w 3$ a clenc and was one of the urst of the Italian sur 
geons to break away from the religious dictum that 
the Church abhors blood The aulhonty for saving 
he operated himself is found m his introduction 
where he says “And therefore, it is proper on this 
account m this part of the doctnne to proceed ac 
cording to those things which have been manifested 
to me for a long time through practice and operation 
and by examples which in many cases are limited M 
discounc but in my examples and discourses I hue 
labored with mv hands themselves’ William oI 
^xlicel appears to be greatly interested in the 
of the held He describes hydrocephalus which be 
treated at first b\ inunctions of sulphur ointment and 
later with the cautery He vvas somewhat 
xesligator for he tried to outline the sutures ottbe 
cranium by staining them with color 
Junes he preferred to use the chisci rather than 
trephine and advi«cs extreme caution in the u«c 0 
the latter Probably the most important opctvJ 
tion made by Uiliiam of Saheet was that 
the genitalia were transmitted by direct contact i 
did not recognize the significance of the ulcer as p 
of a generalized disease but knew that it occurr 
and was contagious 
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£gura5& formas, quiacCiIIisou catictnaadmBml 
cates mcbroKquafcuc;^ vnliacSmodt fierlporerut 
Quorumlnftrumtnto^tprimum eft oliuarefeueul' 
telIare,quodcftvald< comuncinftrufntnninOcn' 
lubut membris, nihjsforma Si Sigura (ftharc A. 
£(cun(futp><ft cauteMuc(aua/e,quod(ft<aafcoc ad 
aduftionesparuasfadtndas vbicun^,r(dral((RiiA 
mcmbris m'nucis& paruis, cuius forma cQbtc B 
Ttruumtficaumwm punAuaSt, quodcftcomune 
inftrumcntum adaduftionctoaruas faci(ndas,CU' 
fushaeceftfigura C 

Quarcum,crtcaut(riuinrorundum,quod<ftcoimi<' 
necautmum,neimpr(QionMprofurrd<(i(urinfnc 
fcro,&ncruostxdat£<Cartcnaa,& veoaijCuitufOf' 
Tnatftharc D 

!^lmam,dicavteHum m»ni/*um,frurad/al/, eft 
co<c3uterfupucns,ctnusforffla<c^gurah(cm E 
Sexcuin,(ftc3ut<nutnangulaniffl,qd cft^priutn an 
cba%c3utenQ,K pSefienquum indigcbrsmulxipll 
caflOncgforaDonftlnlocOiCUiusformatfthfC, F 



Sdendum tft,quod Omnistocusjinque £<dofor>8f 
ytdrdbrusturbtncftcio puTgi[ionum,vidcficcrfKr 
vafbonesfeu emplaftraoonts, poccftfccurccauccri' 
sari Si C locus dolorofus fuene ncruofus, vs eft g<« 
nu jurcubirui vtiTpina,nopcTfortm ibi cum cause 
no fpillicudo {otalu >^ius eucis,nc neruus leu artcria, 
autradixnttuojpabqualsda^SedtaccoaGdcni' 


: donecauKlafi'adutrrenaababltapermtdlrfiroftrl 
(em,fecureo(nn>s locus cauterizenirinfpinrualibiis 
tnSTmatibvf,fmfpeheSpme,Battlnaol<ire(zpi 
nsialtemactriali fieoliuare feu culcellarc cautertum 

fnlococapittsjinquocerminaturdiptusmedmsma 
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vir«ispo/Rf v^adprofimdu percranffret^fober* 
«eo,&c5fertjftudcauterina(Jcoryxam8i:adcacar> 
rhum,&:admuIcipIicaciong&hufflidicacemabundZ 

cemincerebro, Si ad dotorem denaum & oculorir , 
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anrerlora,& in ilia parte capitis pofterlori vbi nuca 
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•mpnmi non dtbet, nc nucxin parcibusneruoCsibi 
exifteRcibus,& pcrcorequenscoticorporindcumc' 
cum grandeinfcrarur, &debecei7ecaie cauteriuinili 
nitum rotundd ad modum (igilli, aucbulli fiunr enS 
cautena cumfnftro punftali extra radices aurlum, 
indoIonbusacutisilWparrfum fiCBuncftcauterfa 
cumeaureneminuioucl radiatnnpalpebris ecuIo« 
rum quum molli&csnt txhumidoruperfluopmmo 
IniHoprofundelmprimiturcauttrlShuiusloei Runt 
7c cautena duo ednmi/ia ex vmc^ parte eelli dexrr* 
&ITn«Rra,unuquodeflntcrncruosrolli&:aur(rn,fi: 
; cuitanturextoioibivens&arTenselbimamfeftxet 
apparenirs SC petiflimum ilia proptrr)aehrymas8£ 
aiusrgniudineshumldaimattr(aleseculoip,&pro 
ptefparal^RmrxvtrioRuexliiAi, etciusorruspodr 
Cme f)uncficumlnrifoevIt<llarf,vcIcJauali,Qdme-' 
fniseft intiniicouerocunicaurenopuniftaf/,ncrau<’ 
lenurnpunAalevniimprOpterdolorlhumtrl runs 
cautcrio roiundo,Euni cautenain fptna, quat nolm^ 
pnmunf propter multirudinf neruOrum &RcilIud 
propter gibboRtatcm Bc dolores Ipmr, vel renum 
Cumcauitnoccrotundofiuncmacauttrialnpefto 
re,& fptnalirerin afthmate,^ empymate, SChmoi. 
& A&vtnbtAcom oreftomaefii'mmrfaaemacwiii 
cau(cr/oclauali,&fn)primiturmomedio Ad hydro 
{HCm&roIicam,&fuptrhepar ctrpI(nc,Eunccaute 
riaclauaJiafif oliuarfa,propter oppiladoncs filcoru 
dolores Infttguine vero Sunccautena minuta^ppter 
dolores vtBer Si propter colicS, Si fuper eauasm 
cumcodcinftfo.VcIcuuaU, propter dolor^illiuslo 
Super anchavcrofiunc cautmama circa nocumS 
*umnuf,cuminfnoterrio SfpolTuntexlaccribujfie 

dduocauteria cum oliuanineodf loco, propter can 

^mcaulM fiunrfubgenudfinconcauitareeiusin* 
(crillasduasrhordascaiieeria rotundaliueelauitap 
ptcrdQlQt?genu,exmateria£blpratfenri autppter 

copleatjonemfri^dllnplaiudeveropedislnetra^ 

ficulsremigitumetanolartm.autfnterpoll/eempt 

indicc p edis fiuni,pTopttr dolorem ^ ^ P/® 

pstTpodag;rifaUeTOfngidi,cauterfa punftualia feti 
TOlnuei,&ahqncultelUria,fmipinlirmusfo<ntfor* 

Ciiautdtbili»,autpaaeris vel /mpaafs.&nunthuiuf 
fnodi nyi Trlapcsande cau^mialocodogcf^oy 
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T HEbookonC/z/'0HJCiVaja/5iK»ji/M‘b> Watson 
Wilhams is a treatise on the general manifesta 
tions of chronic suppurative nasal sinus disease 
It IS illustrated with case histones drawn from the 
author’s personal experiences Focal sepsis is par 
ticularly stressed, the theories of Rosenow and Bill- 
ings and the local immunization theory of Besredka 
being used Pathogenesis is discussed fully as per 
tainmg to nasal sinus disease The author’s method 
of exploral suction technique thereby a s>riogc is 
passed into the sinus to aspirate contents for cultural 
purposes is described in detail 

J I> 

■p^VERY ph>sician knous the frequenc\ and sen 
ousness of burns and yet comparaUvel> little 
has been written on this important subject The 
authors of Burns present an excellent monograph 
to supplj this hiatus in the surgical literature Their 
material consists in a large part of a resume of nhat 
has been ^\ritten on burns and the reader is given 
numerous references on an> part of the subject n bicb 
he cares to consult more full} 

The book IS ^ell organized The first part is de- 
a oted to the fundamental facts concerning burns and 
scalds and has a discussion as to the \ anous theories 
m regard to the etiology of duodenal ulcer in cases of 
burns and the cause of death from burns The sec 
ond part treats of the management of thermal burns 
In the preface, the authors state that they have 
probably not guen to the tannic acid treatment 
space commensurate with its value, and the re- 
viewer agrees with them They also suggest the 
ad\ isabihty of a separate chapter on burns and scalds 
in children These additions w ould add much to an} 
future edition 

In discussing the matter of contractures folloumg 
burns it might ha\ e been advisable to have inserted 
a paragraph emphasizing the responsibilitv of the 
surgeon in preventing these deformities and the im- 
perativ e necessity of using the proper splinting and 
extension methods from the earliest possible mo 
ment In part three, regional burns are considered 
and chapters are dev oted to burns produced by such 
specific agents as electricity, lightning, roentgen 
rays, radium, chemicals, and war gases The dosing 
chapter deals with the medico legal aspect of bums 
and scalds 

The book is pnnted m large, readable t>pe and the 
illustrations are satisfactory The book should be 
of great interest to industrial surgeons, it is not 
unworth} of a place m an} surgeon s librar> 

Albert H JIostcomekx 


>Criovjc Nasal SisTsiTjs avb Irs RctAtios to GE«miALMEiM 
CIVE By Patrick WatsoD Williams New \ork WiUiun Wood and 
Company 1930 


T he ninth edition of the well known textbook’ 
for nurses b} De Lee has been completely revnsed 
with new illustrations added and the subject matter 
brought down to date The author has spared no 
effort m making the work brief and }et comprehen- 
sive enough for its needs The chapters on anatomy, 
physiolog} of labor, and conduct of labor including 
all operative procedures are well treated with excel- 
lent illustrations While great stress is laid on the 
conduct of labor as earned out in the modern ma- 
ternit} hospital, the author has not lost sight of the 
fact that a great many patients are still cared for in 
their homes and strict rules are laid down for the suc- 
cessful management of such cases 

The chapters on the puerpenum, both as regards 
mother and baby, are excellent Great emphasis is 
placed on puerperal sepsis and its prevention, an 
important subject on which the author has taught 
and wntten for many > ears The text is w ell w orthy 
of the writer and embodies his high principles of 
teaching and practice over a long period of }ears, it 
IS bighl} recommended for nurses and teachers of 
nurses £ L Corn'ell 

T he new edition of the textbook* of histolog} by 
Jordan differs but little from recent ones, m fact, 
since its beginning the descnptiv e matter, except for 
minor changes, has remained m the original pattern 
and pagination A little has been done from time to 
time toward the replacement of unsatisfactor} illus- 
trations, but some of the illustrations could still be 
improved Since Maximow has published his new 
book which has superb illustrations it is hoped that 
Jordan and his publisher will be stimulated to effect 
a real improvement 

The desenptive matenal has alwa}s been simple, 
clear, and logical Certain small parts are slrghtl} 
prolix Functional correlations are treated very un 
evenl} , man} important organs (e g , 6} e, lung, hv er, 
kidnev) receiving little or no comment while other 
problematical organs (e g , spleen thymus, pineal 
bod}) are allotted nearl} a page of discussion Ref- 
erences to current literature are also uneven, the 
introduction oftentimes of controversial matter of 
doubtful significance being no less remarkable than 
the onu^ion of contemporar} work of the greatest 
importance 

The reviewer would not wish to appear too critical 
of this work, he has used it in hxs classes almost con 
tinuously since the first edition During this period 
it has remained probabl} the most generally useful 
student text m the English language If it is to re- 
tain this position against current competition a gen- 
uine revision of the text and an improvement in the 

•OssiCTEics ro# Nueses B> Joseph B De Lee Wl MD 9th 
cd rer PhUadcIpbiA EnJ London W B Saunlen Company 1930 
*A Text Book of HisioLocy By Harvey Ernest JorJao A.M 
PhD sth «d New Vork and London b Appleton an I Co 1930 
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qualit> of the illustrations sxill doubtless be neces 
sarj L B A 

I N the cTcellcnt monograph on The Pathology oj 
Dtaheies MelUtus', pathological findings are cor 
related with clmical studies Use has l^en made 
of tissue rcmo%ed surgically, and the author has 
kept in mind the idea of prevention of diabetes and 
Its complications As a result the book is concerned 
almost as much with the liv ing as with the dead and 
13 of as much interest to the internist and surgeon 
as to the pathologist A resurvej of the pathology 
of diabetes mellitus is timely m vicn of the alteriid 
prognosis made possible by insulin and because of 
the increasing importance of the complications 
In addition to a review of the major contributions 
to the subject, the author offers tables of his own 
and conclusions based on 300 autopsies of cases 
definitely diagnosed as diabetes It is significant 
that artenosclerosis was observed in every case, 
regardless of age in vvhich the diabetes had been 
present for $ years or more I he early formation 
of atheromatous plaques is explained on the hypoth 
esis that there occurs a gradual accumulation of 
bpoid derived from lipoid laden plasma after the 
Ultima has been made permeable by such conditions 
as hvpcrglycTmia and acidosis Modem therapy 
which has permitted a steady approach toward a 
nonaaJ, balanced diet o0cr3 the hope that premature 
artenosclerosis can be prevented in the authors 
300 cases uncomplicated coma was the cause of 
death in 53 and coma associated with sepsis in 38 
cases Of particular importance 1$ the fact that, of 
SS9 cases in which the pancreas was available for 
study this organ appeared normal m d? (a? per 
cent) The various hypotheses that might account 
for this puzzling finding arc discussed This book 
xnll be of value to all who arc interested m any 
phase of diabetes alter II Nadler. 

T he second edition of Inlattnal Tubcreulosts* by 
Brown and Sampson is a real contribution to 
tuberculosis literature This contnbution consists 
of two extremely important points First intestinal 
tuberculosis is the most frequent complication of 
pulmonary tuberculosis and is present in over half 
of all cases Tuberculous enteritis in the past was 
diagnosed only in cases of far advanced ulceration 
of the intestines Likewise the treatment in (he 
past when applied to such cases was universally of 
no avail Second this book not only gives a detailed, 
fairly accurate method of diagnosing early ulcera 
tion of the intestines but also gives methods of 
treatment which in a fair percentage of cases is 
to say the least helpful 

\\ hile a large part of this book is used in itemizing 
the various steps leading up to the Brown and 
xTWE PaTBOLOCY or Dunms Mitirris Uy W»ff»i MD 

W Khafurrvord by Llliutt 1 Julin SI U ihiUcklpbia L«a&lcbi(tT 
1930 

•IfrriSIINAlTuRI»CCXO«IS ITJ IirrOlIASCE TREAT 

WEvr A Sixty or the SriovcAiY CLCiatrivE Iyf* By Laurawo 
Brown MU ifidllomorL Sameson ad cd rev ihiUlel|%iA BcaSl 
lebiger i«o 


Simpson method of diagnosis and treatment, there 
IS enough that is really new to make it necessary 
that this book be known to every general intenust 
and be a part of the library of every \ ray and 
tuberculosis specialist Jakes A Burros. 


'^III well known Rose and Carkss' Manual of 
A Surgery* makes its new appearance in its latest, 
the thirteenth edition The crowding into one 
volume of all of the existing surgical knowledge 13 
a prodigious task The fact that it is intended for 
students imposes upon the authors further strictures 
and limitations Rigorous judgment in the selection 
of subject matter and the projicr emphasis on the 
cs«ential as well as the elimination of the superfluous 
and controversial, nre all called into play 

With due regard to the evolution of surgical 
practice and surgical thought the authors stress the 
importance of study of the initial svmptoms rather 
than of terminal phenomena They dwell more upon 
the laboratory methods of diagnosis than the 
minute details of operations The arrangement of 
the subject matter follows the plan used in the pre 
ceding editions The only innovation is to be found 
in the addition of a separate chapter on ‘ Tropical 
Surgery ’ wntten by Sir I rank lowcll Connor 
The textbook, since its first edition in 1898, has 
been regarded by teachers of surgery , both here and 
inJngland as n standard text After an expenence 
with a number of books the reviewer still feels that 
Rose and Carlcss meets the requirements of a 
surgical text for students perhaps better than any 
other single work m English Ceosce HALFEScr 


T his first edition by the Master of Rotunda 
Hospital IS m its plan an abndgment ol 
Tweedy and rcnch s Praetical OhsMrtcs,* now beicg 
edited by the present author It is rather a text and 
guidebook of practical midwifery for nurses la hos 
pital out patient, and pnvatc practice thin a 
nurses manual of obstetrics More rcsponsibibty 
to be borne by the nurse is implied than the 
American profession generally encourages 

It IS too easy to cnticize destructivelv, and one 
must be cautious in the consideration of a general 
method such as has been adopted by the author and 
Ins predecessors However the teaching of me 
nurse s use of 1 vaginal douche in normal labor 
where with unnipturccf membranes there is * 
septic discharge, before oil obstetne operations, lot 
o rigid cervix m utenne inertia, and manv other 
analogous points of advice, will probably not appeal 
so much to some as to the Rotunda trained t)ne 
feels that the described left lateral position for 
delivery should shire some consideration "**“ '“* 
merely mentioned dorsal, and that other anarsthetics 


•Rose AKD Cahess MAWVAiOf SncMf rot S ^13^/; 
rRACmiONZis llyC«ilP < Wsl I y r R C S (r/’S ' 
aadl>fci>ll llunlrr M C \t Chir (Csniib) !• R C 

cd hewVorlc Wil ism WooJ la I Company 1930 

•PtAcncAL MimnrtSY toe Nitsrs By Beilitl Sol p,^ 
TRCI 1 \l h I A NtwiorkEtiJLon I n Oiford loivtrsiiy I 
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at least be named in addition to the repeatedly 
recommended ether and chloroform The ^oL has 
too manj splendid points in its presentation to 
nurses of well tested methods, to be considered 
anything but a first rate work in its class 
Well illustrated, thoroughly indexed, sjstemati- 
cally presented, containing a glossary of terms, this 
354 page book will, and justlj should find a grate 
ful reception bv nurses and their instructors m 
Great Britain The exactness of the instructions in 
general, the explicitness of orders to be earned out m 
relation to the Rules of the Central Midwti\es Board 
(which Rules with notes occupj an appended chap- 
ter) will relieve many a "monthlj” and “distnct” 
nurse of unnecessarj worry The format, character- 
istic of these publications, is \ery pleasing 

CBS Evans 


T he appearance of a new edition of any inter- 
nationallj emplo>cd standard textbook is prob 
ably hailed, initially, bj a reception more of cunosity 
than of expectation of magazine like timeliness of 
Its material However, when one turns to the bihU 
ographj of a chapter on pregnancy tests in a 1,157 
page text and finds there a foreign reference to 
Ascbheim, dated r93o, he erxperiences a sensation 
of acdaim in appreciation of an author's efforts and 
his publisher’s achievements Such an up to date 
ness IS necessary, howexer, m the case of Whitndge 
Williama,^ who, as an acknowledged world leader m 
the campaign of obstetric conserxatism, must be 
ready with his ammunition to aid in the universal 
dnve for safer expectant motherhood 
The new pages from physiology, anatomy, and 
pathology to the toxsmias, anesthetics, liver 
therapy, and low cesarean, bear witness to the 
thoroughness of the revision of this edition The 
statement of the author, claiming that scarcely a 
page remains unchanged, appears valid when edi 
tions are compared The book is a careful balance 
between the necessary didactic — the result o! the 
author’s teaching experience — and the practical — 
the outcome of 36 years’ obstetric practice 
It IS said that in 1903, when the first edition was 
being prepared, Dr Williams submitted his manu- 
script to a colleague in the college English depart- 
ment, to edit grammatically The present volume, 
similarly, could be used as a working manual ol 
good usage To the profuseness of illustrations have 
been added forty plates, distinguished by the photo- 
graphic quality attained by Max Broedel The new 
format adopted, exidences complete resetting and 
retyping, the sheets being larger, the lines longer, 
the pages more legible CBS Evans 


T he author of Aphcista in Children,^ a psycholo- 
gist who conducts a speech clinic at Manchester, 


rindoD D Appleton &nd Company i , _ 

, ‘AphasuinCbuiiszn TyAlex \\ G Ewinp.lIA PhD Withaa 
Introduction by t D Adrian MD FRCP FR C.S London 
Otfoid University Press 


England, encountered 10 children who were sent 
to him under the label of “congenital aphasics ” 
On closer examination it was found that 6 of them 
“suffered from a condition of partial deafness 
hitherto unknown and unstudied ” This condition 
IS called “high frequency deafness ” 

The traditional methods of testing hearing, we 
are told, are unsuitable for an analysis of high- 
frequency deafness The tuning forks which are the 
standard instruments for such hearing tests register, 
in their clinical routine application, onh the fre- 
quencies from 64 to 256 vibrations per second 
Withm this range the hearing of the “aphasic” 
children showed no defect The defect came to view 
only when frequencies from 512 to 8,192 were ap- 
plied Besides the vibratory frequencies, the in- 
tensity steps must be taken into account 
The phonograph audiometer was used to deter- 
mine the heanng range of the “'aphasic” children 
It developed that “children incapable of heanng 
the loudest sounds producible by the tuning fork, 
or indeed any of the apparatus used hitherto, had 
heating, though, limited” 

A modification of the phonograph audiometer, 
specially designed bv the author, had added ad 
vantages over the original instrument 
The title of the book is rather misleading In its 
diagnostic and therapeutic sections, it deals in neat 
detail with heanng defects and gives very Tittle 
material on speech defects The problems of the 
aphasias are covered only in the chapter on litera- 
ture Here, however, the author shows himself well 
informed — surprisingly well for a non medical wnter 
— on the basic elements of the subject The book 
is of definite value for the otologist and for the 
speaal worker in the field of speech disturbances 
J K C 

T he book on Diathermy by Dr McKenzie is a 
summation of bis personal expenences as applied 
to diseases of the ear, nose, and throat supplemented 
with all the literature available and the expenence 
of other men The book discusses diathermy fully 
but fortunately not too technically so that one may 
easily grasp the fundamentals 

Dividing the book into chapters dealing with 
fi) medical diathermy and its application to such 
cases as ozena, middle ear diseases, etc , {2) surgical 
diathermy such as the remov al of malignant grow ths, 

, (3) surgical diathermy in cancer, both eradi- 
cable and non eradicable, the author gives the 
technique and statistics on results obtained in a 
vanety of cases Some of his results have been very 
satisfactory, others not The book is well wntten 
and is a lucid explanation of the best methods of 
application of diathermy to disease of the ear, nose, 
and throat It will be a most valuable one to the 
busy practitioner seeking a ready reference to the 
latest uses of diathermy Joiln T Delph 

'DuTnzxvT ‘Medicai. and ScsciCAt IN Oio-La»\scou)cy By 
pan McKenzie MU F R C S t New Vork The VlacmiUao Com 
piny igjo 
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at least be named m addition to the repeatedly 
recommended ether and chloroform The book has 
too many splendid points in its presentation to 
nurses of well tested methods, to be considered 
anything but a first rate work in its class 
Well illustrated, thoroughly indcTcd, systemati 
callj presented, containing a glossary of terms, this 
354 page book will, and justlj should find a grate- 
ful reception by nur&es and their instructors m 
Great Britain The e-ractness of the instructions in 
general, the e^pllcltness of orders to be carried out in 
relation to the Rules of the Central Midwives Board 
(which Rules with notes occupv an appended chap 
ter) will relie\e many a “monthlj” and “district” 
nurse of unnecessary worry The format character 
istic of these publications, is very pleasmg 

CBS E\ans 


T he appearance of a new edition of any inter 
nationally employed standard textbook is prob- 
ably hailed, initially, by a reception more of curiosity 
than of expectation of magazine like timeliness of 
its matenal However, when one turns to the bibli 
ography of a chapter on pregnancy tests in a 1,157 
page text and finds there a foreign reference to 
Ascbheim, dated 1930, he experiences a sensation 
of acclaim m appreciation of an author’s efforts and 
his publisher’s achievements Such an up to date* 
ness IS neces8at>, however, m the case of Whitndge 
Williams,* who, as an acknowledged world leader m 
the campaign of obstetric conservatism, must be 
read) with his ammunition to aid in the universal 
drive for safer expectant motherhood 
The new pages from physiology, anatomy, and 
pathology to the toxaemias, anaesthetics, liver 
therapy, and low csesarean, bear witness to the 
thoroughness of the revision of this edition The 
statement of the author, claiming that scarcely a 
page remains unchanged, appears valid when edi 
tions are compared The book is a careful balance 
between the necessary didactic — the result of the 
author’s teaching expenence — and the practical — 
the outcome of 36 years’ obstetric practice 

It is said that m 1903, when the first edition was 
being prepared, Dr Williams submitted his manu- 
senpt to a colleague in the college English depart- 
ment, to edit grammatically The present volume, 
similarly, could be used as a working manual of 
good usage To the profuseness of illustrations haxe 
been added forty plates, distinguished b> the photo- 
graphic quality attained by Max Broedel The new 
format adopted, evidences complete resetting and 
retjpmg, the sheets being larger, the lines longer, 
the pages more legible CBS Evans 


T he author of Aphasta m Children,^ a psycholo- 
gist who conducts a speech clinic at Sfanefaester, 


* Obstetsics a Textbooe fos the Use or Stitcvts awj PMcti 
TIONEFS 6th ed tev By J Whitndge Williams New York ana 
London D Appleton and Company 1930 

. ’ApsasuinCbiimzn ByAlei W G Ewing MJV JJD Wl4*n 
Introducuoa by t V Adrian MD TRCP FRCS London 
Oxford University Press 1930 


England, encountered lo children who were sent 
to him under the label of “congenital aphasics ” 
On closer examination it was found that 6 of them 
“suffered from a condition of partial deafness 
hitherto unknown and unstudied ” This condition 
IS called “high frequencj deafness ” 

The traditional methods of testing heanng, we 
are told, are unsuitable for an analysis of high- 
frequency deafness The tuning forks which are the 
standard instruments for such hearing tests register, 
m their clinical routine application, onlj the fre- 
quencies from 64 to 256 vibrations per second 
Withm this range the hearing of the “aphasic” 
children showed no defect The defect came to view 
only when frequencies from 512 to 8,192 were ap- 
plied Besides the vibrator> frequencies, the in- 
tensity steps must be taken into account 
The phonograph audiometer was used to deter- 
mine the bearing range of the “aphasic” children 
It developed that “children incapable of heanng 
the loudest sounds produable bj the tuning fork, 
or indeed any of the apparatus used hitherto, had 
heanng, though limited ” 

A modification of the phonograph audiometer, 
specially designed b> the author, had added ad- 
vantages over the original instrument 
The title of the book is rather misleading In its 
diagnostic and therapeutic sections, it deals m great 
detail with heanng defects and gives ver> little 
matenal on speech defects The problems of the 
aphasias are covered only in the chapter on litera- 
ture Here, however, the author shows himself well 
informed— surpnsmgl) wellforanon medical wnter 
— on the basic elements of the subject The book 
IS of definite value for the otologist and for the 
special worker m the field of speech disturbances 
J K C 


book on Diathermy by Dr McKenzie is a 
A summation of his personal experiences as applied 
to diseases of the ear, nose, and throat supplemented 
with all the literature available and the expenence 
of other men The book discusses diathermy fully 
but fortunately not too technically so that one may 
easily grasp the fundamentals 
Dividing the hook into chapters dealing with 
fi) medical diathermy and its application to such 
cases as ozena, middle ear diseases, etc , (2) surgical 
diathenny such as the removal of malignant growths 
etc , (3) surgical diathermy m cancer, both eradi- 
cable and non eradicable, the author gives the 
technique and statistics on results obtained m a 
vanety of cases Some of his results have been verv 
saustaclop, others not Tie book is ncll wntten 
and IS a lucid explanation of the best methods of 

latSt uTeVofT/therm”” “ “‘’M™ 

P“y *930 Tie ilacmJJan Com 
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A I THOUGH the rcviencr finds no change in the 
contents of the second edition from the first 
edition of The Action 0/ ^fuscles' crccpl the addi 
tion of a chapter on the erect posture, he welcomes 
the opportunity to praise Dr Mackenzie s bmk un 
rcscrvedl> This is l)> all odds the most important 
yolume dealing uith muscle action and re education 
The author has not onli engaged m the practice of 
ph>6ical thenpy and supenntended the rchabilita 
tion of large numbers of disabled British soldiers, 
but he isalsoacomparatne anatomist and director of 
the Australian Institute of Anatomy and he carries 
the viewpoint of the evolution of function and 


structure into ever) chapter of his book After an 
initial chapter on principles of muscle action and 
the testing of muscle action the following fourteen 
chapters deal with descnptions of the action of the 
various muscle and nerve muscle groups, with one 
chapter on the anatomical considerations m joint 
fixation This small volume makes an ideal desk 
reference book On everj problem of disturbed 
musde function and re education, the author ha* 
some dluminating or stimulating comment to make 
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THE 1931 CLINICAL CONGRESS 

U NDER the leadership of strong and repre- 
sentative committees, the surgeons of New 
York and Brookl>n are developing an at- 
tractive program of clinics and demonstrations 
for the entertainment of Fellows of the College 
and their guests at the twent> -first annual Clin- 
ical Congress of the American College of Surgeons, 
October 12-16, 1931 All departments of surgery 
be represented therein — general surgery, 
gynecology, obstetrics, orthopedics, urology, sur- 
gery of the eye, ear, nose, throat, and mouth 
Operative clinics and demonstrations in the 
hospitals are scheduled for Monday afternoon at 
2 o’clock and for the mornings and afternoons of 
each of the four following days A preliminary 
clinical program tv ill be published m the next 
issue of Surgery, Gynecology and Obstet- 
rics 

In the clinical program special emphasis will 
be laid on modern methods in the treatment of 
fractures , treatment of cancer by surgery, radium, 
and the X-ray, electrosurgery, rehabilitation of 
patients injured in industrial accidents, etc 
Programs for a series of etenmg meetings are 
being prepared by the Executive Committee of 
the Congress At the presidential meeting on 
Monday evening, the president-elect. Dr Allen 
B Kanavel, of Chicago, will be inaugurated and 
deliver the annual address Another feature of 
that session will be the John B Murphy oration 
m surgery to be delivered by Arthur H Burgess, 
M B , F R C S , Manchester, England, professor 
of clinical surgery m Victoria University, Man 
Chester, and president of the British Medical As 
sociation At the scientific meetings on Tuesday, 
Wednesday, and Thursday evenings, eminent 
surgeons of the United States and Canada with 


IN NEW YORK AND BROOKLYN 

distinguished visitors from abroad have been in- 
vited to present papers cfeahng with surgical sub- 
jects of present-day importance The annual 
convocation of the College will be held on Friday 
evening at which the 1931 class of candidates for 
fellowship in the College will be received 

Subcommittees m charge of the section on 
surgery of the eye, ear, nose, and throat have ar- 
ranged for two evening sessions at the Academy 
of Medicine at which papers and demonstrations 
of special interest to practitioners in those special 
branches of surgery will be presented 

General headquarters for the Clinical Congress 
will be established at the new Waldorf-Astoria 
Hotel, located on Park avenue between 49th and 
50th streets This magnificent new hotel, with 
more than two thousand guest rooms, which will 
be opened on October ist, offers unusual facil- 
ities for sessions of the Clinical Congress Sur- 
geons who have attended the three previous 
sessions of the Clinical Congress in New York 
when headquarters were at the old Waldorf- 
Astoria will find in the new hotel all the comforts 
and facilities of the old hotel with many added 
attractions and conveniences The grand ball- 
room and other large rooms and foyers on the 
second floor of the hotel have been reserved for 
the exclusive use of the Congress for scientific 
meetings, conferences, film exhibitions, registra- 
tion and ticket bureaus, bulletin boards, execu- 
tive offices, scientific and technical exhibitions, 
etc 

The Congress opens at lo o’clock on Monday 
morning with the annual hospital conference in 
the grand ballroom of the Waldorf-Astoria The 
hospital conference w ill continue on Tuesday and 
Wednesday with an interesting program of pa- 
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pcrs, round t'lblc conferences, and practical dcm 
onstrations dealing with problems related to 
hospital efTiciency, planned to interest surgeons, 
hospital trustees, ctecutites nnd personnel gen 
erall> An mMtation is extended to all persons 
interested in the hospitil field to attend this 
conference 

Other important features of the Congress 
include a sjmposium on cancer and conference 
on cancer clinics, hospitals, and institutes, dail> 
exhibition of surgical films, an all da> conference 
on traumatic surgerj in which leaders m mduslrx , 
education, and labor, together with rcprcsenla 
lives of insurance companies, surgeons, and hos 
pital administrators, will participate 

An application for reduced railway fates on 
account of the meeting in New \ork and Brooklyn 
is pending before the railroad trafiic associations, 
and It seems assured that a rate of one and one 
half the regular first class one wa> fare will be 
in effect from all points in the United States and 
Canada 

Attendance at the New \ork Ilrookhn session 
will be hmitcd to a number lint can be com 
fortabl) accommodated at the clinics, the limit 
of attendance being ba«cd upon the result of a 
surve> of the amphitheaters, operating rooms, 
and laboratories m the hospitals and medical 
schools to determine llicir capacity for accom 
modaling visitors Under this plan it will be 
necessary for those who wish to attend to register 
in advance 

Attendance at all clinics and demonstrations 
will be controlled by means of special chniC 
tickets, which plan provides an ctTicicnl means 
for the distribution of the v isiling surgeons among 
the several clinics and insures against over 
crowding, as the number of tickets issued /or any 
clinic will be limited to the capacilv of the room 
m which that clinic will bt given 

A registration fee of S5 00 is required of each 
surgeon attending the annual Clinical Congress, 
such fees providing the funds with which to meet 
the expenses of the meeting To each surgeon 
registering in advance a formal receipt for the 
registration fee is issued, which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters flus canf, which 
IS non transferable, must be presented in order 
to secure clinic tickets and admission to the 
evening meetings 
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HYPERPLASIA OF THE ENDOMETRIUM AND THE HORMONES 
OF THE ANTERIOR HYPOPHYSIS AND THE OVARIES^ 

C F FLUHAIANN, M D CM , Francisco, California 
From tbe Department of Obstetrics and Gynecology Stanford Oniv«-«jty 'chool of Medicine 


H YPERPLASIA of the endometrium is 
not onl> one of the most important 
factors in any consideration of ab- 
normal uterine bleeding but presents an inter- 
esting endocrine problem, the solution of 
which should do much to further our under- 
standing of the phenomena of menstruation 
It should therefore, not be considered as 
merely a local reaction in the uterine mucosa 
but as a clmicopathological entity, and from 
this aspect the recent advances m our knowl- 
edge of the sex hormones of the anterior 
hypoph>sis and the o\aries have served to 
clarify certain obscure features of the condi- 
tion The present study was undertaken in 
order to consider the relationship between the 
various hormones and h>perplasia endome- 
tni, and to analyze the clinical and patho- 
logical findings in a series of 75 cases 

HISTORY 

According to Olshausen and Bischoll, it 
would seem that the earliest clinical obser\a- 
tions of this condition were made b> members 
of the French school, as for instance Robert in 
1846, Robin in 1848, and Nelaton m 1853 1 ^ 
was described as an overgrowth of endome- 
trium forming sessile or pol> poid masses, fre- 
quently containing dilated ‘ utricular ” glands, 
and was given the name of elat fongncin In 
1850, Recamier advised the use of the curette 


as a method of treatment, but met with op- 
position when Aran (1858) and Becquerel 
(1859) decried such a “hazardous” and ‘ bar- 
barous” procedure However, it is very likely 
that these pioneers included in this category 
other polypoid conditions of the endometrium 
as well as hyperplasia, and the first histo- 
logical description was given m a notable 
paper by Olshausen m 1875, m which it is 
evident that he recognized its association with 
utenne bleeding and gave it the name of 
“endometritis fungosa” or “chronic hyper- 
plastic endometritis ” This was succeeded by 
the studies of BischofT in 1878 and Ruge in 
1880, and in 1882 Brennecke made his in- 
valuable contribution This author recognized 
certain characteristic changes in the ovanes 
of patients with endometritis fungosa, namelv, 
a thickening of the tunica albuginea, the pres- 
ence of unruptured follicles, and an absence of 
corpora lutea, and postulated the theor> that 
these changes are directly responsible for the 
endometrial lesion (endometritis ovanalis) 
During the following 18 years, a number of 
mv estigators discussed this problem (Czempm , 
Gottschalk, Wmternitz, Buhus and Kretsch- 
mar, Franz), and m 1900 Cullen (19) gave the 
first description in this country In this book 
and in subsequent writings (20, 21) he estab 
lished the close relationship betw een this lesion 
and utenne bleeding at the time of pubertj 
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and the menopause and its identity from 
malignancy and ga\e it the name of “hyper 
plasia of the endometnum ” 

Although a number of later workers con- 
sidered the relationship between ovarian path 
ology and endometrial lesions leading to ab 
normal uterine hTmorrhage (Kaji, Lauth, 
Poelz!, Adler, i), it remained for R Schrocrler 
(73. 74) m 1915 and again in 1919 to present a 
complete analysis of the whole problem with 
an extensive senes of cases, and to formulate 
his theory of the ‘ persistent ripening folhcle ” 
This was followed in rgao by a noteworthy 
contribution by R Meyer (57) who, however, 
gave an interpretation of the ovarian changes 
different from that of Schroeder Among the 
valuable studies on the anatomical changes of 
the endometnum m hyperplasia published 
between 1900 and rgaowerc those of lluetlncr, 
Kjaegaard, Dnessen, and Novak (6}), while 
since that time the problem m regard to both 
endometnum and ovary has been c-xttnsivcly 
discussetl by Novak (63), Seitz, Babes (7), 
Runge, Novak and Martzloff, Adler (s) Beck 
man, and Shaw \nd finally, a new era has 
been ushered in with the development of 
hormonal studies and in regard to hy pcrplasia 
of the endometnum the names of Sicbkc, 
frank, and Zondek must be regarded as 
pioneers m the field 

TFRSIINOLOCV 

There IS asvet no satisfactory all embracing 
name which would establish the chnicopath 
ological entity of this condition The use of the 
term “endometntis” with adjectives such as 
“hyperplastic,” “polypoid,” “fungosa,” 
“ovarialis,” should be discouraged bccau«ie of 
the implied relation to infection “Glandular 
hyperplasia” and “glandular cystic hyper 
plasia” destnbe only one phase of the endo 
metrial picture, while “hyperplasia endome 
tni” IS descriptive of only the utenne mam 
fcstation of the disease The use of Schrocdcr’s 
“metropathia hamorrhagica” is of value but 
i» liable to be confused with other conditions 
also resulting in utenne bleeding and hence 
must be mentioned with his name Since the 
etiology of the disease is as y et obscure, it is 
probably better to refer to it by one of the 
terms describing the pathology of the endo 


metnum, and defer the adoption of an mclu 
sive name until later 

CLINICAL CnARACTERISTICS 

This study is based on a senes of 75 cases of 
hyperplasia cndometni from the gy necological 
service of the Stanford University School of 
Medicine and from pnvate practice They 
were taken consecutively and m every m 
stance the diagnosis was established by a 
histological examination of the endometrium 

JnctdcHce Schroeder (76) has estimated 
that ghnduhr hyperplasia occurred m ap 
proximatcly o 8 to x o per cent of all the pa 
tients attending the clinics of Rostock and 
Kiel The figures from the Stanford Gyne 
cological Service also point to the frequency 
and importance of this disease In the last 
1,700 hospital admissions it was demonstrated 
in 40 cases, an incidence of 2 S per cent, while 
of 507 women with abnormal utenne hmor 
thagefij, or 12 2 per cent, were found to have 
a hvptrphsia cndometni (Fluhmann and 
Morse) 

Age oj occurrence Many authors have de 
voted considerable attention to the age inci 
dcncc of hyperplasia, and the findings of this 
senes arc listed m Table I It is «een that 
hy jicrplasia is a disease most frequently found 
at the time of the menopause since more than 
50 per cent of all cases occurred in v\omen over 
the age of 35 This was also showm m a pre 
Mous study (rJuhmann, 31), where it was 
found that of 33 women over 40 vears of age 
with so called “idiopathic utennt hxmor 
rhage ’ the presence of hyperplasia was dem 
onstrated m the endometnum m 23 instances 
It must be observed, however, that the con 
dition may occur at any time after the men 
archc, and in the postclimactenc period it may 
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accompany certain ovarian new-grow ths Al- 
though it has been cited as an important factor 
in “puberty bleeding” (Wolfe), m this senes 
there ^\ere only ti\o patients of less than 20 
years of age 

Grajidanty Of the 75 patients of this senes, 
53 had had full-term pregnancies preceding 
the onset of the present condition, 14 were 
nulligravidaj, while 8 had had from i to 5 
abortions and had not earned a baby to term 
It was also noted that 29 of the multigraYidu 
had had previous abortions It is questionable 
if this feature was a direct result of the hyper- 
plasia A more likely explanation is that these 
patients had hasmorrhages follow ing a penod 
of amenorrhcea, which is a characteristic fea- 
ture of hyperplasia, and thus led to a faulty 
diagnosis In 2 cases the patients had full 
term pregnancies subsequent to a curettage 
which demonstrated a hyperplasia endometni 

Symptoms The outstanding symptom of 
h>perplasia endometni is that of abnormal 
utenne bleeding, a fact which led Schroeder to 
apply the term “metropathia hasmorrhagica” 
to this condition It w as found that the pa- 
tients of this senes could be classed into two 
main categories according to certain char- 
actenstics of the bleeding, and in accordance 
with previous studies (Fluhmann 28, 31, 
Fluhmann and Morse) each of these was again 
divided into a number of subgroups 

In the first large group were 25 patients in 
whom there was a definite cycle in the appear- 
ance of periods of bleeding and intervals of 
rest These again were subdivided into 

1 A group of 12 patients (160 per cent) 
who complained of menorrhagia, that is, who 
had a 28 or 30 day cycle but the period of 
bleeding had become very profuse or pro- 
longed as compared to the preceding menses 

2 Thirteen patients (17 4 per cent) stated 
that they had “irregular menses” in that (a) 
periods of blood loss occurred at less than 4 
week intervals (8 cases), or (b) at intervals of 
longer than 4 weeks (3 cases), or (c) were very 
irregular, the interv al sometimes being shorter 
and sometimes longer than 4 w eeks (2 cases) 

In the remaining two-thirds of the cases, 
the bleeding was prolonged, continuous, or 
intermittent, m duration These again were 
divided into smaller groups 


1 A period of continuous bleeding which 
persisted until the patient was admitted for 
treatment and which set in following pre- 
viously normal menses, was found m 12 in- 
stances (16 o per cent) In 10 cases the onset 
of the haimorrhage coincided with the time a 
menstrual penod was due and m 2 cases it 
occurred a short time after the completion of 
a normal penod 

2 A small group of 5 cases (6 7 per cent) 
was characterized b> a progressive condition 
initiated by profuse or irregular periods of 
blood loss which became gradually worse until 
eventuallj thej ended in atypical or irregular 
bleeding 

3 In 14 cases (18 6 per cent) continuous 
bleeding set in following a period of amenor- 
rhcea This feature is of considerable impor- 
tance from a diagnostic standpoint and may be 
considered as a \ ery characteristic symptom of 
hyperplasia endometni The period of araen- 
orrheea is usually of from 6 to 8 weeks in 
duration, but m this senes it lasted for 2 
months or longer m 6 cases, and m 2 instances 
was as long as 7 months and 2 years respec- 
tively 

4 In 18 patients (24 o per cent) the type of 
bleeding was absolutely at>pical and irregular 
as to time, intensity, and duration 

5 One patient with hyperplasia endome- 
tni accompanying an o\ anan new’-grow th had 
irregular bleeding although she had passed 
the menopause 2 years previously 

Duration 0/ symptoms The length of time 
symptoms were present before the patients 
came for treatment has proved to be a very 
vanable factor and depended a great deal on 
the type and seventy of the bleeding, for in- 
stance the patients with “menorrhagia” usu- 
all> reporting later The duration varied 
between 2 weeks and 7 years Sixteen patients 
had had bleeding for less than 3 months, 14 
for from 3 to 6 months, 13 for from 6 months 
to I year, 12 for from i to 2 jears, and 13 for 
more than 2 >ears, while in 7 instances this 
information had not been obtained 

Associated conditions (a) Sjstemic disease 
Although a few of the patients suffered from 
complications such as cardiovascular disease, 
nephntis, etc, no connection between these 
and hjperplasia endometni could be estab- 
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lishcd Tht information aaaihblt al'o filler! 
to point (0 in\ definite rch(ton<h«p tvjth 
known endocrine disturbinccs an<l k<l one to 
believe that no such connection ciistctl ()nl\ 
4 patients hid had 1 bisil motiliolic ritt tione 
ind since the results showed i is plus 17 
another as minus ig and the other 3 as plus 
4 ind plus t respective!) it was imp05»stblc to 
demonstrate an) chirictenstic mvoUement 
of the th) niid j,land In 1 number of mstinces 
a marked secondar) animn was present 1 
direct result of the severe himorrhiRcs is'^ 
ciated with h)perphsii endomctni 
(b) Pelvic disease On the other hami pelvic 
conditions associiled with hvperplasia cn<Io 
metni were found in ipproximilel) to per 
cent of the cases In 8 mslinccs tibrom>n 
mala were present in 2 librom)oma(a and 
endometrial polypi in i an adenomyoma 
in I a polyp of the cervix uten m 3 endo 
metnal poly pi, in 8 a rctrovcrsio uten and in 
1 an early prolapsus uten In view of the 
relationship between the ovary and the endo 
metnum in this disease, it was interesting to 
find a granulosa cell carcinoma in one case, a 
small fibroma in 3 cases, and a very small 
serous cystadenoma m one instance 
PcL'ic examtnalion Although in most cases 
no gross pathology can be made out on pelvic 


examination anti as a result patients wath 
hyperphsta endomctni not complicated by 
other pelvic liiscast belong to the indefinite 
category of* idiopathic uterine hxmorrhage" 
there arc gcntrally a few very suggestive hnd 
mgs for the cartful observer These are most 
rcadilv ilcmonstratcil if the patient is actuallv 
bktding at the time the examination is made 
and simulate the picture of an early abortion 
Ihcre IS a congestion of the pelvic organs, 
turgor and slight enlargement of the uterus 
ami a softening at the level of the internal os 
simdar to the well known Hegar’s sign In a 
considerable number of instances it is also 
povsiblc to palpate the ovancs and to find that 
one or both arc somewhat enlarged and cy stic 

I VTHOIOrV OF TIIF JNDOUFTRIUM 
1 ht pathological material av ailable for this 
study wascomposedof a single specimen of cu 
rcltingsin 50 cases, of 2 specimens of curettings 
obtaineil at different times m i case, of both 
curettmgs and the uterus (removed at a later 
penod) in 8 cases, and of the uterus alone m 
r6 instanccH The (issues were fixed in for 
malm mounted m parafiln and the sections 
were stained routinely wath cosin and hrma 
toxylin In certain cases special stains, such 
as van Gieson’s for collagen fibrils, mucicar 
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mm for secretory changes m the glands, and 
methyl -green pyronin for plasma cells, were 
employed 

The gross appearance of the endometrium 
shows that in many instances it is markedly 
thickened and cedcmatous and large amounts 
of material may be obtained as the result of a 
curettage In some cases the surface is nigged 
and shows irregular prominences, a feature 
which led to the use of the terms “poljpoid” 
and “fungous ” Although the occurrence of 
definite pol>pi is supposedly a frequent ac- 
companiment it was noted in only 5 of the 
75 cases of this series 

The diagnosis is established, howe\er, b> a 
microscopic examination of the endometnum, 
and in order to recognize the significance of 
certain histological changes, it is necessary to 
remember that differences occur depending 
on whether the specimen is obtained at a time 
when the patient is bleeding or not This is a 
fundamental pnnciple regarding an> studies 
on the endometnum, for we are dealing with 
a structure w hich is ne\ er in a state of “ rest ” 
but undergoes dail> variations dunng the 
active sexual life of the individual, and al- 
though hjperplasia is considered as a path- 
ological condition there is nevertheless a proc- 
ess of growth, destruction, and repair beanng 
a similarity to the events of the normal men 
strual cycle 

A Hyperplasia endovidrii in non-blceding 
cases The endometnum presents an appear- 
ance which at once suggests an intense growth 
activit> It has essentially the same features 
throughout its whole depth, and it may be 
difficult even to differentiate the basal from 
the functional layer The normal cyclical 
changes are not present The stroma is dense 
and cellular, the cells are spindle-shaped, and 
evidence of active proliferation is seen in 
numerous mitotic figures Special staining 
methods reveal the presence of collagen fibnls 
(Schroeder, 76, Babes, 7), and oedema is fre- 
quently present In many cases there are also 
important vascular changes During the stage 
of proliferation in the normal endometnum, 
one usually sees larger branches of blood ves- 
sels near the basalis, whereas only an occa- 
sional one IS visible in the superficial layers 
In hy perplasia the presence of numerous large 



Tig 4 Areas of tissue disintegration, the local factor 
responsible for uterine h-emorrhage (Spec No VaSoi ) 
75 


vessels extending throughout the whole depth 
of the tissue is a prominent feature, and in 
some instances there are markedly dilated 
veins under the surface epithelium 
It IS m the glands, however, that one must 
look for the most striking changes The first 
notable feature is a totally disorderly arrange- 
ment of the glands as compared to the usual 
normal vertical extension from the basalis to 
the surface, second, there is a notable increase 
m the number present, and finally there is a 
tremendous variation m their size and shape 
as seen in cross section There are also certain 
characteristic changes m the cells of the 
glands and on this basis three different va- 
neties may be recognized (i) Glands with a 
single la\er of cylindrical epithelium, which are 
identical to those normally found during the 
stage of proliferation At times they are 
branched and show various irregularities m 
their contour (Fig 1) It is \ery important 
to note that glands m a state of secretion are 
usually absent They may occasionally be 
found, but m the specimens of this senes they 
were never as fully developed as those of the 
normal pregravid phase and unaccompanied 
with corresponding changes m the stroma 
However, Schroeder (76) and Runge (71) 



1056 


SURGrR\, G\"NICOIOGY AND OBSHTRICS 



mamtam that m some instances sccrctor> 
changes arc superimposed on the endometrium 
and accompan> corpus luteum formation %\ith 
spontaneous healing of the endomctnal lesion 
(3) Cystic ghnds iiMth a low cuboidal cpithc 
hum i\crc noted m 62 specimens and are an 
important characteristic of h>pcrplasia endo 
metrn (Fig 2) IIowcNcr, since thc> arc 
found normal!) in the basal la) cr of the endo 
metnum at an) stage of the menstrual qcIc 
as nell as in certain cases of endometritis and 
atrophia endomctrii, it would be wrong to 
base the diagnosis of hyperplasia on their 
presence alone (3) Glands iiith stratified epi 
Ihclinm again reflect the marked growth ac 
tivit) which is so characteristic of this disease 
The) are usuall) of moderate size but some 
times »are \er) large and on cross section arc 
round, star shaped, or branched, and ma) ha\c 
papillary projections into their lumina The 
cells are of the cylindrical \arict) but form 
from 2 to 5 la)ers (Fig 3) Mitotic figures arc 
to be found, and these structures haac at 
times been confused with carcinomatous 
changes and have been labeled as either can- 
cer or “prccancerous ” 

B U\pcrplasia in bleeding cases The im 
portance of recognizing the distinction be 
tween specimens of h)pcrplasia endoractm 
obtained at a time when the patient is bleed 
ing and when she is not cannot be overempha 
sized, for if the curcttings arc taken at the 


lime the patient is bleeding two important 
additional factors arc found m the endome 
trium, namcl), the presence of areas of nec 
rosts and throml>osis of blood vessels, and 
second, an extensive infiltration with leuco- 
c>tcs 

The presence of areas of necrosis has been 
described m particular b) Schroedcr who con 
sidcrs them as the result of a thrombosis of 
blood vessels and as the immediate factor con 
cerned with bleeding A number of subsequent 
wnters have focused their attention on theoc 
currcncc of thromboses and have failed to 
find them as frcqucntlv as Schroeticr, although 
the) noted them in isolated instances (Seitz, 
Adler, 2, Novak and Marlzlofl, Beckman, 9) 
However, in more recent studies, Shaw has 
given special attention to localized areas of 
disintegration and con'tulcrs this finding as 
one of the most characteristic features of 
h)pcrphsia endomctrii, while von Mikulicz 
Radecki, m his examinations of the uterine 
cavit) with a h)steroscope, found that bleed 
mg in these cases came from defects in the 
surface of the mucosa 

Forty seven of the specimens of this scries 
were obtained cither while the patient was 
actuall) bleeding or the Iixmorrhage had 
ceased a short time before the operation, in 
24 cases hxmorrhage had not occurred for 
some time, and in 4 this information could not 
be determined with certaint) from the clinical 
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Fig 8 Fig g Tig lo 

Fig 8 The occurrence of large cells with eccentnc Fig g Epidennidabzation of the surface mucosa in hj 
nuclei and resembling tissue histiocytes, have been noted perplasia endometni (Spec No 7194) X335 
in the endometrial stroma in a few instances (Spec No Fig lo Theca lutem cyst of the ovary (Spec No 
5128) X335 AigSS) T 33 S 


history It as no^\ found that definite areas 
of necrosis (Ligs 4 and 5) could be demon- 
strated m 20 of the 47 patients tvho were 
bleeding at the time of the curettage or hys- 
terectomy, and only twice in the 24 w ho were 
not bleeding when the specimen was obtained 
In addition, thromboses of large blood vessels 
were seen in most of the necrotic regions ex- 
amined, and se^eral times in healthy tissues 
(Fig 6) It is felt that this finding strongly 
supports Schroeder’s contention that tissue 
disintegration occurs and is the immediate 
factor responsible for the hTmorrhage The 
finding of 2 cases with necroses in non-blecding 
patients may very well be explained on the 
assumption that hazraorrhage was imminent 
and this is borne out by one of these patients 
who had had cyclical bleeding and the next 
“period” was due Although necroses were 
found in onl> 43 per cent of the bleeding cases, 
It IS most important to remember that the 
negative finding is not conclusive m view of 
the technical difficulties associated with their 
demonstration These w ere outlined in a prc- 
vious study (Fluhmann, 31) and since that 
time the importance of this feature has been 
appreciated more and more m the Stanford 
Gj necological labors tor j 
The second important finding assoaated 
with hTmorrhage in cases of glandular h>per- 
plasia IS an extensive infiltration of the tissues 


with leucocytes This feature is considered as 
unusual by a number of previous investigators 
(Babes, 7, Novak and Martzlofi) but m these 
studies apparently no differentiation was 
made between specimens from “bleeding” 
and “non-bleeding” patients An analysis of 
the cases of this senes, however, shows that 
marked infiltration of the endometrium, and 
espeaally near the surface, with polymorpho- 
nuclear leucocytes and Ij mphoc> tes w as noted 
in 39 of the 47 bleeding cases, including all 
those with areas of necrosis, while it was ob- 
served only 6 times in the 24 non bleeding 
patients This observation is of interest in 



lig II Luton c>st of the ovary found in one case of 
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1 Iff 12 (Spec \o 3 and i) I holomicro 

ffraphs of the umc maffnificitiun illustraiinff the inart.c<t 
ffrontb of the utrnne mucosa fullouinff the aiiminisin 
tion of fcstrm The lift photomicroffraph i» of the uterus 
of an adult mouse castrated 4 wieks previousl> while the 
riffht one shows a section of the uterus of another mouse 


spa>r<l at the same lime and Riven 30 rat units of irslnn 
(amnioliti Squihh) ov er a penixl of 8 days x 70 
J«, rj 'JitotKr/jffurrsindjcaiinffgfonthactiiiiyof the 
utenne mucosa of a spaced rat followinff the admmistra 
tion of icslnn (amniotin Si^uibb) (Spec No A615S) 
X 71S 


that It at once suRgests the simihr appearance 
of large numbers of Icucocx tea in the normal 
endometrium just before and during men 
struation and in the endometrium when a 
premature ‘ menstruation is inducetl b\ 
cautcnz'ition of the corpus lutcum O' bite 
house) 1 rue in(lammitor% cells such as 
plasma cells arc gcneralU absent Shaw has 
already drawn attention to large sacuolatctl 
cells which occur m groups in the lumina of 
the glands and considers them as dcgencralcti 
epithelial cells Ihesc were obscrted m a con 
stderablt number of specimens both from 
bleeding and non bleeding cases (I ig 7), 
but in acUlition certain large cells with tc 
centric nuclei were noted in the stroma in a 
few instances (Fig 8) It would seem that the 
latter at least are a t> pe of tissue ' histiocy tc ’ 
similar to those found in the uterus and broad 
ligament during pregnancy and (he puerjKr 
rium (Hornung Ilofbaucr, 50, I luhmann, 27, 
Teacher) 

Lpidermtdalization tit livpcrplasia endome 
irti and relation to cancer In 2 of the spcci 
mens of this senes w as noted a transformation 
of the surface epithelium to a type resembling 
squamous epithelium (I ig 9) 1 his process is 
of special interest in that it may lead to con 
fusion with carcinoma and is similar to the 
“cpidermidalization” seen in the cervix uteri 
in vanous conditions (I luhmann, 25) Of in 
tercst also is the rare occurrence in h> pcrplasn 


of islands of cells m the deeper layers of the 
mucosa w hich closely resemble the basal lax er 
cells of normal squamous epithelium This 
condition was discussed m a prexious com 
munication (I luhmann, 26) when one case 
xxas rcjiortcd m detail At the time thexsnter 
had found only 5 other cases m the literature, 
t of which had been regarded as carcinoma 
but 2 reports had been oxerlookcd, namely 
that of A'lchhcim with 3 cases and that of 
\hlstrom XMth one case Since then the total 
has been brought to 19 by Ilintze, xxho has 
recently dcscribcel g additional instances 
Although glandular hyperplasia cndometni 
has no direct connection w ith malignancy , the 
posbibditx of the co existence of the two con 
ditions, cspcciallx m xxomcn of the mcno 
pausal age, must alxxaxs be kept m mind 
I his has been found on one occasion in this 
laboratory and was dcscribe<I m detail in a 
previous article (I luhmann and Stephen«on) 
Uterine pohpi In only 1 instance of the 73 
cases of this scries was a cervical polypus 
noted and there is no reason to suspect the 
existence of any relation between the two con 
ditions, since these small tumors are probably 
solely an accompaniment of chronic pcluc 
congestion (I luhmann, 24) On the other 
hand, 5 endometrial polypi were found which 
pascntetl a histological picture of hyperplasia 
identical to the uterine mucosa of each mdi 
vidual cast 
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Differential diagnosis Although hyperplasia 
of the endometrium presents, as a rule, but 
little difficulty in histological diagnosis, it is 
especially to be differentiated from conditions 
which are associated with the formation of 
cystic glands, such as certain cases of senile 
endometrium It is also of importance to dis- 
tinguish it from “simple hypertrophy of the 
endometrium” which likewise presents a 
marked overgrowth of the endometrium and 
hyperjemia, but is recognized by the regular 
arrangement of the glands and the correspond- 
ing cyclical changes 

OVARIES 

Of primary importance m the consideration 
of hyperplasia of the endometrium and espe- 
cially in any discussion as to its etiology, are 
the co-existent changes which have been de- 
scribed in the o\aries of these patients Since 
the first discussion of this aspect of the prob- 
lem by Brennecke in 1882, R Schroeder and 
R Meyer have offered the most outstanding 
contributions to this question 
Schroeder’s first papers on the subject ap- 
peared in 1915 (73) and 1919 (74), and in 1928 
he published his final observations m Veit- 
Stoeckel’s Ilandbuch der Gynaekologte (76) 
He has made complete examinations of both 
ovaries and the uterus in a total of 62 cases of 
glandular-cystic hyperplasia of the endome- 
trium In no case was he able to find a mature 
corpus luteura, and in 53 specimens the ova- 
ries contained one or more small cysts, which 
on microscopic examination were seen to be 
lined by well-preserved granulosa and theca 
layers indistinguishable from a normal npen- 
ing follicle In a few instances he was able to 
demonstrate the presence of the o\um in the 
granulosa layers of the cyst, and only occa- 
sionally was there any evidence of degenera- 
tion of the granulosa with beginning hyper- 
trophy of the theca In 9 cases were follicles 
undergoing degeneration, and in addition a 
\ery early corpus luteum was seen in 3 of 
these specimens The histological picture of 
the endometrium m these 9 cases was essen- 
tially the same as in the first large group, al- 
though the process of disintegration was more 
marked and in some instances very early evi- 
dence of secretion could be seen m the glands 


On the basis of these observations Schroeder 
developed his theory regarding the nature of 
hyperplasia, that the endometrial change is 
directly due to a stimulation from a “patho- 
logical persistence of a ripening follicle,” that 
IS, ovulation does not occur and the ovum does 
not die but persists in the follicle which con- 
tinues to function After a time the ovum 
dies and if a similar persistent follicle does not 
arise, the endometrium atrophies or is cast 
oft, and spontaneous healing takes place 
The findings which R Meyer published in 
1920 (57) substantiated the absence of corpus 
luteum formation which Schroeder had re- 
ported although he felt that this condition was 
only applicable to a certain number of cases 
of hyperplasia, and he also gave a different 
interpretation to the cy Stic structures present 
in the ovaries Although he noted evsts with 
a normal granulosa he also found large cysts 
due to follicle atresia and with unusual hyper 
trophy of the theca cells (granulosa-epithehal 
lutein cysts) He, therefore, did not accept 
Schroeder’s conception of a persistent func- 
tioning follicle His interpretation is that the 
follicle does not reach complete development 
and that the ovum dies prematurely This 
follicle then undergoes atresia, and another 
immediately begins to develop and undergoes 
the same process His conception is thus simi- 
lar to Brennecke’s except that he does not 
consider the thickening of the albuginea as the 
cause for the absence of ovulation, but at- 
tributes it to an inherent weakness of the 
ovum m the process of development Al- 
though there is some difference in the two 
theories as regards the significance of the ov a- 
nan changes, the basic effect remains the 
same since m both cases there is a prolonged 
stimulation to the endometrium 
The ovarian findings reported by Schroeder 
and Meyer have been corroborated by a num- 
ber of subsequent investigators, except for a 
few isolated instances of the co-e\istence of 
hyperplasia endometrii and mature corpora 
lutea Seitz described a few cases of hyper- 
plasia in w hich the ov anes presented abnormal 
lutein structures, which he felt must be con- 
sidered as incapable of functioning in the 
same manner as the normal yellow body' 
Babes (7), in Mcy er's laboratory, analyzed 2 5 
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complete specimens and found corpora lutea 
in 3 instances, 2 of uhich he described as of 
about 3 weeks’ development and the third as 
in the stage of \ asculanzation As Schroeder 
(76) observes, however, the description given 
for the endometrium in these cases makes one 
doubt if the author vias actually dealing with 
the same condition described in his work and 
in this paper Novak and JIartzlofT were able 
to obtain onl> incomplete ovarian material, 
but nevertheless found mature corpora lutea 
accompanjing h>perplasia tndometm in 4 m 
stances Shaw, in a more recent stud), ct 
amined both ovaries in 12 cases and found in 
most instances atrophied organs with uni 
lateral c)sts which gcnerall) provwl to be 
cystic ripening follicles In 2 cases he found 
that follicle rupture had rccenll) occurred, 
and m one he noted a recent corpus lutcum 
Since the endometrium in the Utter case 
“showed corresponding cjclic changes” it 
would seem that here again the author was 
dealing with a condition which is not identical 
to that considered in this stud) Beckman 
also found 3 specimens with mature corpora 
lutea but these cases were unaccompante<l b> 
the profuse hTmorrhages gcnerall) associated 
V ith hyperplasia 

Of special interest m this phase of the prob 
lem IS the occurrence of h>perpl 3 sia endo 
metni m the postchmacteric period and m 
association with ovarian new growths, chicfl) 
granulosa cell tumors but also fibromata and 
sarcomata In 1922, Schroeder (75) described 
one such case and Jloulonguct Doleris made 
similar observations in two instances in i9'’4 
Since then a considerable number of cases 
have been reported, for instance b) R Mc)cr 
(58), Neumann, Isbruch, Babes (8), Tictzc, 
Schroeder (76), Frankl Robinson 

Owang to the conservatism in dealing with 
the ovaries which is practiced on the Stanford 
Gynecologic service, only a few cases arc 
available in which both ovaries were removed 
Three of these are from patients of this senes, 
a fourth (No A2968) is from a previousl) re 
ported case of h)perplasia associated with a 
ver) early carcinoma (Flubmann and Sleph 
enson), while the fifth is a patient who had 
had a previous unilateral oophorcefom) , so 
that the examination of the remaining ovary 


at the time she had h>perplasia ma> be con 
sidcred as representing the complete ovarian 
picture The details of these findings are as 
follows 

Specimen 3256 Patient was 36 >eara of age TH 
left ovary contained two small c>sts the larger 
mcasunngi scenfimeters Oncofthesewaslinedhv 
well preserved granulosa cells and a markedly 
h)pertrophted theca (theca lutein granulosa c>st) 
the second was a similar cjst there was onlv slight 
h>pcrtrophj of the theca cells here and there A 
small fibroma was present m one pole of the ovarj 
The right o\ar> did not show anything beyond a 
fen primordial follicles 

Speamen A296S Patient was 44 years of age 
lloih ovaries contained a number ol small evsts 
The left showed two atretic cysts with a fibrous 
tissue lining one cyst with a well preserved granu 
losa cell lining and two early developing follicles 
The right showed two atretic cysts lined with fibrous 
tissue and one hrge theca lutem cyst (Fig 10) 

Specimen AS075 Patient was 49 years ol age 
One ovary had been removed t9 years before sad 
the present specimen showed numerous corpora 
albicantia, one granulosa cyst similar to those men 
lioned above and a small serous cystadenoma 

Specimen 8015 Patient was 36 years of age The 
left ovary contained a theca lutein cyst and the 
right a fibroma 

Specimen AtySi Patient was 51 years ol age 
» years past the menopause The left ovarv showed 
a granulosa cell carcinoma while the right was a 
small sclerotic senile structure 

It IS thus seen that no evidence of a recent 
corpus lutcum was noted in a single instance 
In 3 cases follicle cysts with a well preserved 
granulosa cell lay cr were found, a fourth case 
showed a fibroma ovarii on one side and a 
theca lutem c>sl on the other, while the fifth 
was from a patient 2 years past the meno 
pause and showed a granulosa cell carcinoma 
In addition, a careful inspection of both ova 
nes in the course of a laparotomy in 2 recent 
cases failed to show any structures which 
could be rtcognizcd grossly as corpora lutea 
and m one of these cases numerous small 
cysts in each ovary were opened with the 
thermocautery In another patient who had 
had one o\ ary remov cd one year before, the 
remaining ov ary w as found to be the size of a 
large walnut and to contain two small cysts 
One of these w as resected and histological ex 
amination showed the lining to be composed 
mainly of three to five rows of large theca 
lutem cells as in Figure 10 , but in certain 
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areas the lutein cells were smaller and formed 
from lo to 15 rows, and there was no fibrous 
tissue formation (Fig ii) 

The remaining available matenal from the 
patients of this series cannot be considered as 
of importance and need only be mentioned 
briefly In i case both ovanes were ob- 
tained, but since the patient had been treated 
w ith radium a few weeks before the operation, 
no finding could be taken as necessarily char- 
acteristic of hyperplasia In 9 of the cases 
onij one ovary had been removed and in a 
study such as this the value of incomplete 
matenal is \erj doubtful No corpora lutea 
w ere noted but three types of cj sts w ere found 
— follicle cysts with w ell preserved granulosa 
cells, atretic follicles wth a degenerating 
granulosa layer and fibrous tissue formation, 
and theca lutein cysts In one instance a 
small fibroma was present in one pole of the 
ovary 

FUNCTIONAL STUDIES 

An important development resulting from 
the epoch-making discoveries m the sphere of 
the bCT hormones during the past few years 
has been the elaboration of biologic tests for 
certain endocrine substances which are vital 
factors in normal and abnormal ovarian and 
uterine function The tw 0 mam tests are those 
for the sev: factors of the anterior hypophysis 
(Aschheim-Zondek) and for the cestrus- 
producmg ovarian hormone (Allen-Doisy) 
The employment of these tests m studying pa- 
tients wnth disturbances of menstruation is a 
great advance and their importance is as yet 
but little appreciated 

Although the Aschheim-Zondek test has 
been almost completely limited to its use as a 
“pregnanc> test” there is very good evidence 
that It ma> prove of considerable value m the 
study of other conditions For the past 2 }^ 
jears a modification of this test which re- 
quires the examination of blood serum for the 
presence of undul> large amounts of antenor 
pituitarj sex hormone has been employed in 
ov er 400 patients in the Stanford Gynecolog- 
ical laboratory It has been shown that out- 
side of pregnancy the blood of patients may 
contain large quantities of the anterior hypo- 
physeal “ovulation hormone” and thus sug- 
gest a hypersecretion of this gland (Fluhmann 


29, 30, 32) Although this procedure as a 
chmcal test is as yet in its infancy and it is 
not certain if it truly represents pituitary 
hyperfunction, it has been found reliable in 
conditions such as following castration and 
during pregnancy w hen a hy pertrophy of the 
anterior hypophysis occurs, and conversely I 
have never obtained a positive result in a 
woman with normal menses 

It seemed of importance to examine the 
blood of patients with hyperplasia, especially 
since this condition is prone to occur at the 
time of the menopause when a fairly high per- 
centage of women have yielded positive re- 
sults Ten patients have been examined, and 
in every instance the diagnosis had been es- 
tablished by a histological examination of the 
endometrium The ages were 23, 33, 38, 39,40, 
41, 44, 45, 49, and 50 respectivelv In one 
case, a woman of 44, the test proved positiv e, 
but in the other 9 it was definitely negative 
so that this feature cannot be considered as a 
characteristic of the disease 
Of still greater importance are the studies 
which have been made on the presence of 
cestrm in the blood or urine of these cases and 
we are chiefly indebted for this information to 
Frank, Zondek, and two investigators m 
Schroeder’s clmic, Siebke and Schuschama 
Frank has examined the venous and uterine 
blood of 7 young patients with “puberty 
hiemorrhage” in whom cystic hyperplasia of 
the endometrium was demonstrated by curet- 
tage, IS well as a few women m the precli- 
mactenc period who presented the same 
endometrial lesion The blood escaping from 
the uterus in these cases contained a de- 
monstrable amount of female hormone, “ thus 
differing strikingly from the uterine blood 
obtained in adult menorrhagias or met- 
rorrhagias This probably signifies a high 
degree of ovarian activity ” (page 238) In 
one of the young patients the urine also con- 
tained an unusually large amount of the 
hormone The examination of the venous 
blood, how ev er, regularly show ed an absence 
of even a single mouse unit in 40 cubic centi- 
metere In this regard it is important to note 
that these blood examinations w ere apparently 
made following long periods of uterine bleed- 
ing, and the significance of the negative find- 
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mgs wll be appreciated later in the light of 
Siebke’s results 

Siebke has made 19 observations on 16 pa 
tients with glandular hyperplasia endometm 
following the technique described b> Frank 
and Goldberger and emplojing 20, 40, or 60 
cubic centimeters of blood On ten occasions 
positive results were obtained and of these, 
3 patients v\ere not bleeding at the time of the 
examination, 4 had been bleeding for 9 days 
or less, and 3 for from 2 to 4 Viceks On the 
other hand, negative results occurred in 9 in- 
stances and m every case bleeding had been 
present for periods varying from 2)^ weeks to 
ov er 3 months It is thus seen that dunng the 
interval of non bleeding and during the first 
few days of bleeding, a large amount of cestrin 
is found in the circulating blood Zondek (91) 
has also observed large amounts of cestrin ex- 
creted in the morning urine of such patients, 
especially during the amcnorrhocic phase 
(‘ hyperhormonal amcnorrhaa”), and an ex- 
amination of the follicles in these cases showed 
that they exceed by 3 to 5 times the normal 
follicles in both size and hormone content 

Thestudy of Schuschaniaisofspecial interest 
m that It clearly demonstrates the association 
of cestrin production with hyperplasia of the 
endometrium in the postclimactenc period 
The patient was 65 years of age, 7 years past 
the menopause and had a granulosa cell 
tumor of the ovary with hyperplasia of the 
endometrium An estimate of the total hor 
mone output ov er a penod of 5 day s preceding 
operation showed that 326 mouse units of 
cestrin were excreted in the urine and 619 in 
the ficces A similar study was conducted for 
8 days a short time after the operation but 
only 158 mouse units were present Two 
months after the operation an analy sis of both 
urine and fxccs proved negative He also 
found a demonstrable amount of cestrin m 5 o 
cubic centimeters of blood obtained from a 
vessel m the capsule of the tumor 

ov ARIAN lIORilONES, II\ PERPLASIA ENDOilETRlI 

The investigations which have been earned 
out in recent years on the ovarian hormones 
(Frank, E Allen, Doisy, Aschheim, Zondek, 
Parkes, Corner, W M Allen, Ilisaw, and 
numerous others) have served to point out 


two very distinct effects on the endometnum 
which are normally manifested during the 
course of the menstrual cycle (see Fluhmann, 
33) In the first place there is a set of changes 
initiated and maintained by ccslnn (ovanan 
follicular hormone) which consists chiefly of 
an orderly grow th of the glands and stroma 
from the permanent non changing basal layer, 
and at this time the stroma is dense and the 
cells are spindle shaped, while the glands are 
straight, wath the lumma clearly outlined 
Toward the middle of the menstrual cycle 
(tenth to eighteenth days), another factor 
comes into play, namely a second hormone 
manufactured by the corpus luteum (termed 
“progestin” by Corner and his associates) 
which results in a definite transformation of 
the cells of the stroma and of the glands of the 
endometnum to constitute the so called pre 
menstrual or pregravid phase The cells of the 
stroma have now hypertrophied and become 
“decidua cells” while the glands are markedly 
tortuous, their lumma are irregular and in 
distinct, and they are filled with secretion 

It is of importance to interpret hyperplasia 
cndomctni in these terms, as they give a fun 
damcntal explanation for the manifestation of 
this disease, namely, an o^ersltmuljtion of the 
cndomclrtum b) aslnn and a complete absence 
of progestin tnjlncitce This conception is in 
keeping wnth Schroeder’s teaching and the 
evidence for it is based on a number of im 
portant observations (1) there is an extensive 
production of ccstnn in women with hyper 
plasia endometm, (2) the absence of mature 
corpora lutei precludes the formation of pro 
gestm, (3) ccstnn is a grow th stimulus to both 
endometrial glands and stroma, and in hy per 
plasia the endometnum has the histological 
characteristics which result from this type of 
stimulation, while (4) there is an absence of 
the cndometnal changes which normally are 
produced by progestin 

1 Thcmassiv e productionof ccstnn (“ hy per 
ocstrinism”) accompanying hyperplasia en 
domctrii is shown by the demonstration of 
large amounts of this substance in the venous 
and uterine blood, urine, and fxces of these 
patients, ns well as m the follicle cysts 

2 There is outstanding evndence that in 
hyperplasia the ovaries show functioning foi 
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hcle cysts and a complete absence of mature 
corpora lutta The finding of these histological 
structures in a few instances is not necessarily 
proof that they are functionally identical to 
the normal yellow body and are capable of 
producing progestin Wiesner and Crew have 
drawn attention to the occurrence of corpora 
lutea in low er animals without the manifesta- 
tion of their characteristic effects on the uterus 
unless another factor is added It is also im- 
portant to remember that the normal human 
corpus luteum manufactures both ceslnn and 
progestinj and since these two substances are 
antagonistic it is concen able that at times the 
(£strm may completely overshadow any pro- 
gestin influence 

3 The fact that cestrm is a powerful 
growth stimulus to the uterine mucosa m 
small laboratory animals, m monkeys (Alien 
and co-workers, 4, s> 68), and m the human 
(Zondek, qo) has been conclusively show n by 
numerous investigations in castrates (Figs \z 
and 13) It has also been found that the 
endometrium of monkeys given cestrm (Allen 
et al) shows the presence of only very early 
secretory changes in the glands This is similar 
to the human endometrium normally seen 
during the stage of proliferation when the 
corpus luteum has not jet begun to function 
and m monke\ s which have menstrual periods 
in the absence of o\ulaUon and corpus luteum 
formation The type of glands and stroma in 
hjperplasia is of this nature, except for the 
fact that they have undergone excessive 
growth, and in this regard it is of interest that 
folloiving the administration of large amounts 
of ccstrin Clauberg has observed a stratifica- 
tion of the cells m the uterine glands of the 
mouse which is not unlike that seen m the 
human vn hyperplasia endometru 

4 The endometrium m hjperplasia never 
shows fully developed pregravid changes in 
the ghnds and stroma, a process which is 
controlled by a second hormone of the corpus 
luteum (Corner and Allen, Hisaw and Leon- 
ard) The occasional occurrence of a gland 
with early secretory changes is not only ex- 
plainable on the assumption that spontaneous 
healing is taking place (Schroeder 76, Runge), 
but as already pointed out, a similar early 
stage of secretion has also been found in 


spajed monkeys as the direct result of cestrm 
stimulation 

CAUSE OF BLEFDING 

The occurrence of “hjpercestrmism” maj 
readily account for the marked grow th acti\ - 
ity manifested bv the endometrium in gland- 
ular hyperplasia, but on the other hand it is 
necessary to seek further afield to discover 
any factors that may be held responsible for 
the h-emorrhages accompanjing this condi- 
tion In a prev lous studj (Fluhmann, 31) the 
mechanism of bleeding from the endometrium 
was discussed, and it was pointed out that it 
may occur as the result of one of two distinct 
processes, namely, bleeding per rhexis or 
bleeding per diapedesis The first of these, that 
IS hemorrhage from actual injury to the ves- 
sels, maj be brought about m one of several 
ways, namelj, as the result of (i) a massive 
desquamation of the functional lajers of the 
endometnum such as occurs vn normal men- 
struation, (2) a localized necrosis of smaller or 
larger areas of the mucosa, (3) the rupture of 
an isolated superficial vessel, or (4) the for- 
mation 01 small pools of blood beneath the 
surface due to the rupture of a deep v essel and 
leading to a loss of continuity and the forma- 
tion of an open wound 

It lb felt that the chief local factor producing 
hamorrhage m cases of hyperplasia endome- 
tru IS the occurrence of tissue disintegration, 
although another possible cause is a traumatic 
injury to the large superficial vessels which 
are so frequently present (Seitz) In seeking 
for a hormonal explanation for the onset of 
necrosis, two different possibilities arise, and 
each IS applicable to one of the two different 
chmeal manifestations of the disease There 
IS first the group vn which one finds a definite 
cvclical appearance of bleeding, and, second, 
those cases in which there is a prolonged, con- 
tinuous or intermittent, hxmorrhage lasting 
for periods of weeks or even months 

In considering the first group, one is tempted 
to draw a comparison wath the cyclical heemor- 
xhages of “normal menstruation," and there 
are several points of similarity besides the 
chmeal demonstration of a “cjcle " In both 
instances there is a spontaneous tissue de 
struction with a consequent growth and re- 
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piir The uterine blood in both causes contains 
large amounts of oestrin, although this is not 
met with in metrorrhagias from other causes 
(Frank, Sicbke) And finally, it suggests a 
possible reversion to a primitive tjpe of men 
struation which has been described in vanous 
species of monkc>s (Heape, Herwerden, 45, 
Corner 16, 17, Allen, Hartmann), and which 
IS not accompanied b> follicle rupture and 
corpus luteum formation The enclomelnum 
here corresponds, to that seen during the stage 
of proliferation and the “menstrual flow ” sets 
in accompanied b> a tissue destruction and 
desquamation of the superficial lajers 
This conception is particularlj attractive 
because it affords a logical hormonal expla- 
nation for the onset of the hxmorrhage For 
man> >ears investigators have sought to ex 
plain the uterine bleeding of menstruation bj 
calling in some obscure ‘ toxin” which would 
destroy the uterine mucosa It would seem, 
however, that bleeding is produced in exacll> 
the opposite waj, naracl>, that it results be- 
cause of the remo d of o\ arian influence after 
it has stimulated endometrial growth This 
has been shown mainl> m four wa>s (1) 
Normal menstruation sets in at the same time 
that degeneration of the mature corpus luteum 
occurs (2) The excision or destruction of a 
functioning corpus luteum or mature follicle 
IS followed wathin a comparatively short time 
b> uterine bleeding, both m humans (Fracnkcl, 
Pychlau, Halban and Koehler, Whitchousc) 
and m monkeys (Hartmann) (3) Although 
the peak of ccstrm formation occurs a few days 
before menstruation, the blood of women at 
the time the menses set in docs not contain a 
demonstrable amount of this hormone (Frank, 
Siebke), thus suggesting a <liminution or a 
cessation of its production (4) The discon 
tinuance of prolonged administration of oestrin 
to human castrates (Zondek, 90) or to spayed 
monkeys (Allen and co workers 4, 5, 68) re 
suits m uterine bleeding and the endomctnal 
picture is of a breaking dow n of the mucosa 
which had been stimulated to active growth 
On the basis of this information a theory m 
regard to the whole clinical picture of hyper 
plasta endomelni might be conceived as fol- 
lows There is a cyclical development and 
atrophy of follicles which fad to ovulate At 


the time that the ovum is alive and the 
granulosa cells arc active there is an over 
production of ocstnn with a resultant hyper 
plasia of the endometrium With the death of 
the ovum there is an atrophy of the follicle, a 
cessation of ccstrm formation, and hence tissue 
disintegration in the uterine mucosa with con 
sequent hxmorrhage 

Such a theory would tend to support 
Meyer’s interpretation of the ovarian findings 
and would not be at all inconsistent with that 
of Schroeder However, there are unfortu 
nately five serious objections In the hrst 
place, although the process of tissue necrosis 
in hyperplasia has many points of similanty 
with the desquamation of normal menstrual 
endometrium, it is more irregular in that the 
ihsintcgration takes place here and there, m 
smaller or larger areas, instead of producing a 
wholesale destruction Second, Sicbke found 
(tstrm in the venous blood at the time ham 
orrhige stt in, and since it is absent when 
normal menses occur it would stem that m 
hyperplasia there is not the same sudden tes 
sation in the production of this hormone 
Third, in the cases of “menstruation without 
ovulation” in monkeys the endometnum has 
not undergone an overgrowth as m hyper 
plasia m the human but on the contrary has 
dcvclopetl to a less degree Fourth, it is not 
applicable to the cases of hyperplasia which 
accompany ovarian new growths And finally, 
It docs not account for the second and largest 
clinical group of cases in w hich the hxmorrhage 
IS prolonged and irregular m occurrence in 
stead of appearing cy chcally 

The second possibility to account for the 
formation of necroses m hyperplastic endo 
metnum is that suggested by Schroeder (76), 
namely, that, following prolonged andexces 
sivc stimulation to the endometrium, degene 
rativc changes eventually set m which affect 
the bfood vessels As a result, numerous 
small thromboses with subsequent infarct for 
mation and necrosis take place and produce 
irregular or continuous uterine bleeding M 
though there is as yet no experimental data 
which clearly demonstrates that the constant 
stimulation by ccstrm leads to this effect, this 
explanation is strongly supported by both 
clinical observation and histological investi 
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gation It readily accounts for the non-cychcal 
ha?raorrhage nhich occurs m tno-thirdsof the 
patients nith hyperplasia endometrii and is 
particularly applicable to those cases accom- 
panying ovanan new -grow ths during the post- 
chmactenc period 

It would seem that this aspect of the prob- 
lem must remain sith judice for the present 
However, the co-existence of both the factors 
discussed above, namelj , necrosis due to ces- 
sation of cestnn stimulation and due to pro- 
longed incessant stimulation, must be kept m 
mind as a possibility 

ETIOLOGY 

\lthough some progress has been made m 
determining the nature of hyperplasia endo- 
metm nothing definite is known as yet regard- 
ing Its etiology It has been conclusively 
shown that this condition per $e has nothing to 
do With infection, and although it is stiU staled 
that local pelvic factors which induce a hyper- 
Tmia maj lead to h>perplasia endometni the 
evidence advanced has not been very con- 
vincing As has been outlined in this paper, 
the endometrial changes merely represent a 
response to an ovarian dysfunction, and the 
problem is to determine whether the ovary is 
the primary organ involved or whether it is 
affected by some external influence 

In view of the work of Evans, Smith, 
Engle, Aschheim, and Zondek demonstrating 
the “ovary-stimulating” properties of the 
anterior hv pophj sis one’s attention is at once 
directed to this organ However if the an- 
tenoT lobe is directly concerned with hyper- 
plasia endometni, it is impossible as yet to 
state w hether this involvement is in the nature 
of a hyperfunction, a hypofunction, or a dis- 
turbance in the relationship of the two hypo- 
physeal sex factors 

Hofbauer (51) has recently found that fol- 
lowing either bovine antenor hypophyseal im- 
plantations or the administration of an alka- 
line extract of this gland to mature guinea pigs 
a large number of atretic follicles are found m 
the ovaries and the uterine mucosa gives evi- 
dence of marked proliferation On the basis 
of this finding, he has advanced the theory 
that a hv perf unction of the antenor lobe is 
responsible for hyperplasia endometni, and 


suggests the name of ‘‘hyperplasia endometni 
pituitana” for the condition This contention 
IS also supported by the fact that at the time 
of the menopause when hyperplasia most fre- 
quently occurs, large amounts of the antenor 
pituitary “ovulation’ hormone are often 
found in the blood (Fluhmann, 32) and urine 
( 2 ^ndek, 92) of women, while Hofbauer (49) 
has reported that X-radiation of the hypo- 
physeal area with a resultant diminution m 
the activ ity of the gland has a beneficial effect 
m certain cases of abnormal uterine hieraor- 
cKagc 

On the other hand there are several ob- 
jections to the theory that a simple hyper- 
function of the anterior hypophysis leads to 
hyperplasia endometni (i) It is doubtful if in 
this problem experiments on animals w ith an 
ccsitous cvcle can be accepted as directly ap- 
plicable to humans with a menstrual cycle 
As pointed out by Wiesner and Crew and 
others, certain laboratory animals (rats, mice 
guinea pigs) are “diphasic" in that normally 
the stx cycle is controlled solely by cestnn (the 
“ccstmal" phase), while the second (“repro- 
ductive” phase) which is the result of pro- 
gestin stimulation, occurs only m the case of 
gestation or pseudo pregnancy On the other 
hand, in the human cycle both phases are 
represented since a pregravid transformation 
(“pseudo-pregnancy ’) occurs before each 
normal menstruation Thus an ovarian stimu- 
lation with anterior lobe substances may 
merely intensify the ccstrual change in the 
uterus of diphasic animals and result m a 
hyperplastic uterine mucosa, but this does not 
prove that there is an abeyance of the pro- 
gestin element as well, a feature which vs 
prominent m the human hyperplasia endo 
metni It has m fact been shown that the 
administration of anterior hypophyseal fluid 
aids the placentoma reaction of adult virginal 
rats (Teel, Brouha), thus suggesting that in- 
stead of suppressmg the “reproductive” ele- 
ment of the cycle m these animals, it may 
stimulate it (2) There are individual specie 
vanationsin ovanan response ev en m different 
laboratory animals for Smith and Engle have 
shown that prolonged stimulation of mature 
mice and rats w ith antenor lobe implants pro- 
duced quite different results In the rat ow 
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nes there ^^ere numerous atretic cysts and 
theca lutein cjsts, but these ^\erc not noted 
m mice In both instances corpora lutea 
\\ere formed and the animals would mate 

(3) There is some eaidence that an exces 
sue production of the sex hormones of the 
anterior lobe may lead to quite a different 
result from hjpcrplasia, namelj, to an acccl 
crated formation of normal follicles and cor- 
pora Smith and Engle found this to be the 
case m adult mice treated with implants oaer 
a prolonged period, and it has been shown 
elsewhere (Eluhraann, 32) that in the human 
there occur certain conditions in which the 
examination of the blood shows the presence 
of large amounts of the anterior pituitary 
“ovulation” hormone, and clinicallj the pa 
tients are found to ha\c too frequent and too 
profuse menses In these cases follicle ripen 
ing, ONulation, and corpus luteum formation 
occur and the mucosa conforms to the normal 
c> clical changes It is thus not a h) pcrplasia 
endomctni as understood m this stud) but a 
“simple h>pertrophy of the endometrium” 

(4) And fmallj, the examination of the blood 
of 10 patients with h> perplasia endomctni has 
onl) demonstrated the presence of large 
amounts of the anterior lobe sex hormones m 
one instance, and it would seem that if this 
condition were due to a pituitarj hypcrfunc 
tion one would ha\e obtained positut- results 
more frequently, as has been the case in 
%vomen following castration or during preg 
nanev 

It would seem that an accurate scientific ex 
planation for the occurrence of hyperplasia 
endometru will be gixen onl) when more is 
understood regarding follicle rupture and 
corpus luteum formation It is also probable 
that a more complete knowledge of the factors 
concerned in the “menstruation without o\u 
lation” of monkeys will be of much signifi 
cance 

TREATMENT 

The methods of treatment which haaebecn 
employed for the patients of this scries are in 
keeping avith the recommendations previously 
given by most authors on the subject, and do 
not offer an) thing unusual The procedure of 
choice in younger patients has been to per 
form a curettage In a group of 17 who were 


seen for a period of at least 1 )ear following 
the curettage it was found that 7 were com 
pletcl) relieved of their s)mptoms, 3 within 
2 months of the operation had a short penod 
of bfccding which cleared up spontaneous!) 
and the patients were well aftenvard, 2 were 
well for a few months but had a recurrence 
within r >ear, 3 were unimproved, and in 2 
no interval history was available but it is 
known that the bleeding was again present 2 
years after operation In the case of recur 
fences It IS generally recommended to repeat 
the curettage, but if this is incffcctiv e and the 
bleeding becomes altogether uncontrollable 
it may be necessary to perform a h)sterect 
omy In one instance the patient had a retro 
vcrsio uten with symptoms A curettage was 
performed, followed b) a suspension of the 
uterus ami during the laparotomy numerous 
small c)sts m both ovaries were punctured 
with the thermocautery The patient has re 
maincd well for 2 )ears but it is not felt that 
this method of treatment is to be recom 
mended 

The treatment of choice m patients of the 
menopausal age is to perform a diagnostic 
curettage and give an intrauterine applica 
tion of radium vaiying between 1,200 and 
I 500 milligram hours I his procedure in our 
hands has given universally good results 

Although a number of reports have been 
published regarding the use of various hor 
mono preparations in this condition this type 
of therapy with biologically active products is 
as ) et m the expcnmental stage It is possible 
that the <!evclopmcnt of an extract of the 
‘ lutcmization” factor of the anterior lobe or 
the placenta will be of v aluc Owing to the 
fact that this disease is characterized by an 
overproduction of ccstnn, it is illogical to ad 
minister this ovarian hormone to patients 
with hyperplasia endomctni (Schroeder, 77, 


Hyperplasia endomctni is the name given 
to a characteristic lesion of the endometnum 
which should not be considered as a purely 
local change but as part of a definite clmico 
pathological entity 

It was found m 2 8 per cent of the last 1,700 
hospital admissions on the Stanford Gyneco 
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logical service, and accounted for 12 2 per 
cent of patients in a scries of 507 '\\omcn with 
abnormal utenne hemorrhage 

It ma> occur at any time during the active 
sexual life of women and has been observed in 
the postclunactenc period, but the ma}only 
of cases are found }ust before and during the 
menopause Approximately 75 per cent of the 
patients were multiparre 

The outstanding symptom of the disease is 
uterine htemorrhage, which is manifested main- 
Iv in tv,o A\ays (1) Periods of profuse bleed- 
ing occurnng at cyclic intervals, and (2) pro- 
longed, continuous or intermittent, hamor- 
rhages 

No relation betu een hj perplasia endometni 
and systemic disease was established, but in 
about 30 per cent of the casts, there was an 
associated ptlvic condition 

The endometrium is characterized by a 
marked h> perplasia of both glands and 
stroma There is an absence of the correspond- 
ing cjchcal changes of menstruation and a 
disorderly arrangement of the glands, of which 
3 mam tjpes are seen (i) glands lined bj a 
single layer of cjhndtical epithelium, (2) 
cystic glands with a low cuboidal epithelium, 
and (3) glands with a stratification of the 
cylindrical epithelium In specimens obtained 
at the time a patient is bleeding may be seen 
m addition areas of necrosis, thrombosis of 
blood vessels, and infiltration w ith leucocy tes 
and Kmphoev tes 

Epidermidalization is occasionally noted 
and may give rise to confusion with carcino- 
matous changes A co existence with car- 
cinoma has been described 

The ovaries of patients with hyperplasia 
endometru characteristically show the pres- 
ence of cystic ripening follicles, atretic fol- 
licles, and theca lutem evsts, and there is an 
absence of mature corpora lutea A number 
of cases with ovanan new growths have pre- 
Mouslv been described, and one additional in- 
stance of granulosa cell carcinoma is herein 
reported 

Tunctional studies have demonstrated an 
excessive production of oestnn dunng the 
course of this disease, and the name "hyper- 
cestnnism” is suggested to describe this con- 
dition In only one case out of 10 was it pos- 


sible to find large amounts of the anterior 
pituitary sex hormone m the blood 
Evidence is adv anced suggesting that hyper- 
plasia endometru is the direct result of an 
overstimulation of the endometrium by oestnn 
and the complete absence of progestin in 
fluence 

The chief local factor producing hxmor- 
rhdge IS the occurrence of areas of tissue dis- 
integration Two possibilities regarding the 
induction of necrosis in the endometrium hav e 
been discussed, namely (i) a sudden cessa- 
tion of oeslrin production, such as would occur 
consequent to the death of the ovnim and 
atrophy of the follicle, and (2) a prolonged 
excessuc astnn stimulation such as would re- 
sult from the persistence of cystic ripe fol- 
licles 

The etiology of this disease is as yet obscure 
but It IS evidently the result of an endocrine 
disorder rather than a local pelvic condition 
The possible mv oh ement of the anterior hv po- 
physis IS considered 

The use of repeated curettages m younger 
patients and mtra-uterine radium applica- 
tions for women of the menopausal age arc 
recommended as the most satisfactory meth- 
ods of treatment evolved to date 
My thanks aie due to Trofessor Robert Schroeder for his 
kindness in personally demonstrating many of his valuable 
specimens 01 hyperphsia endometru and for permission to 
study the Kiel material to Doctor Harald Siebke for iti 
formation regarding his studies on astnn, and to Mr Pierre 
Las«egues for his technicaJ -crvices 
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THE INTERRELATIONSHIP OP THE PITUITARY TO THE ENDO- 
CRINE SYSTEM WITH REMARKS ON THE TREATMENT OF 
PITUITARY DISORDERS 


Based upon OusETtvATiONs in a Series of Tiiree Hundred and Tjiirta-iour Cases' 
CHARLES H FRAZIFR, MD ScD,FACS, Puhadelpuia 

Fron the VeurMOigieal CUnic oJ tbe Univtrsity Hospital Philidelplua 


R eviewing the notes of some 334 

cases of pituitary lesions m the human 
subject, one is impressed at once NMth 
the extraordinary variations in the chmcal 
expression of the disordered gland I doubt 
whether any gland or organ of the body pre- 
sents so many problems for study and observa- 
tion and from many angles Of course as 
surgeons, we have a very vital interest m the 
pituitary body since of intracranial tumors 
CH mas'se, tumors of this structure comprise 
almost 20 per cent But, of the clinicians, 
the internist, the obstetrician, the ophthalmol 
ogist, the neurologist in their every dav rounds 
cannot escape the practical problems which 
concern the pituitarj bod> , and of the labora- 
tor> group, the anatomist, the chemi«it, and 
the physiologist, interested in research, find 
here a fascinating field for investigation 
It IS not surprising, because of the many 
ways m which the hormones of the pituitary 
body influence the function of other glands 
and vice versa, that the clinical syndromes 
are so varied and versatile, and the problems 
involved offer so many avenues of approach 
and interest 

It has been claimed recently that the 
dntenor lobe possesses two hormones, one a 
growth hormone and one having matuntj 
provoking function (Loeb and Bassett) Fur- 
ther differentiation has been established m that 
the growth factor is believed to be a product 
of the eosinophilic cells while the basophilic 
cells are related morespecifically to the gonads 
One of these hormones stimulates growth of 
the thyroid gland 

Ihe information available from the expen- 
mental laboratory as to the interrelationship 
between the pituitary and the other glands of 
the endocrine system is abundant, much more 
abundant than the available information as 
to any other gland To emphasize the im- 


portance of the pituitary from this angle, maj 
I venture to recite a few of the observations 
which have been made m the past fiv t years 
alone 

Perhaps the most intimate relationship and 
the most constant is with the thyroid gland 
Thyroid deficiency conditions a consistent 
hypertrophy of the hypophysis m the male 
though not in the female The size and the 
activity of the pituitary is specifically related 
to the activity of the thyroid, when this 
exceeds the usual limits m either direction, 
although Its growth response to thyroid de- 
ficiency does not parallel the bad)' as a whole 
(Hammett) It has bren said that the ante- 
rior lobe IS the specific agent w hich stimulates 
the thyroid gland (Uhlenhuth) Partial ex- 
tirpation of the thyroid and adrenals m the 
parents will be followed by an increase m the 
pituitary to two or three times its normal size 
in the offspring (Seitz and Leidemus) 

It hvs been suggested that thf determina- 
tion of pituitnn sensitivity may be of aid, as 
with adrenalin, m the diagnosis of hyper- 
thy roidism (Herzum and Pogany) 

Embryologically , of course, this relationship 
is very close, both structures being formed 
from a mass of epithelium split off from the 
pharynx It might be of interest to note that 
a larger mass goes to the thyroid in vNomcn 
than m men Whether this has any relation- 
ship to the greater frequency of v anous forms 
of goiter m women than m men is an interest- 
ing speculation (J H Hutton) 

Definite and constant as the relationship 
between thyroid and pituitary has been 
proved m lower forms of life, it has been a 
matter of surpnsc to me that in the v anous 
dysfunctions of the pituitary gland in the 
human, one so seldom finds any evidence of 
thyroid involvement In my entire senes I 
re^i but 2 or 3 cases of goiter, one of them 


'R<»cl »t ihe »Bnu»I affting oI th« BiHiawreCvIy MediedSotitiy Biliitnote Maryland Aptda igjo 
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a case of Bascdo^\’s disease Whether the 
accession m weight characteristic of pituUarj 
h>pofunction can be attributed to hjpofonc- 
tion of the thyroid is a matter of speculation 
Redhch bche\ cs the \ egetatu e ncr\ ous cen 
ters and the endocrine chain arc in.timatcl> 
related and interactive, the vegetative centers 
exerting a regulating and activating influence 
on the endocrine s>stcm, and the secretion 
from the pituitary m turn influencing the 
vegetative centers 

Many observations have been made on the 
efTect of remov al of the parathy roids, but the 
results are not nearly so constant as after 
thyroidectomy Certainly there is no speahe 
growth relation between the p.arathy roid and 
the pituitaiy structures 

From the clinical viewpoint one would 
expect evidence of intcrrcaction belnccn the 
pituitary and gonads Wc ha\ c so constantly 
observed that in the female one of the earliest 
symptoms of pituitary disorder, antedating 
by many years any other suspicious evidence, 
IS amenorrhoea Impotence m the male, while 
m my senes not infrequent, usually appears 
as a later symptom and is not observed until 
a diagnosis may be established by other symp 
toms of longer duration 

In a revnctt of 50 consecutive cases ofpitui 
tary tumors from my clinic, Puestow found 
in e\ ery case but one of adenomata m women 
amenorrhoea was a symptom and frequently 
the first sj mptom The frequency of xmcnor 
rheea suggests the residence in the anterior 
lobe of an inhibitory hormone In fact Fondek 
IS inclined to believe that the primary hor 
mones for the sex organs is a pituitary prod 
uct In this senes of 50 cases, of the inales in 
one half there was loss of libido and potcntia 
irrespectiv e of the character of the tumor 

In the lower animal castration causes an 
increase in weight and volume and character- 
istic histological changes in the pituitary, and 
after removal of the ovaries the cosmophils 
are increased It has been said (Siegcrt) that 
the secretion of the posterior lobe of the pitu 
itary is regulated by the ovary (BerbUnger) 
There is no question in the lower animals that 
dunng pregnancy the anterior lobe of the 
hypophysis hypertrophies (Seitr) and the 
relationship between the pituitary and preg 


nancy in the human have long been rcco'^ 
nizcd The secretion of the ovary has 'a 
definite specific stimulating effect m promot 
ing pituitary secretion (Diton and Marshall) 

Is there an mtcrassociation of the action of 
the adrenals and the pituitary ? This question 
arose m one of my senes m which there were 
signs of acromegaly and marked hj pertension 
This was a case of pituitary dysfunction with 
hypertension and thy roid intoxication 

Mrs J L C agedjs years was admitted to the 
Neurosurgical Service December it, 1913 complain 
mg chicilv of headache, enlargement of hands, of the 
jaws and thickening of the lips and tongue The 
case was diagnosed as actotnegaVj Her 5>stoli£. 
pressure \ aried from tSo to 240 She was placed on 
pituitary citract Later she developed signs of 
exophthalmic goiter with cxophthalisos, certain 
n rvous phenomena, and enlargement of the lh>roid 
gland ihe patient was under observation at inter 
vaia until she died m June, tgr-t 

Lxpcnmcntxlly the removal of the adrenals 
with the thy roid causes a pronounced vncjcase 
in the size of the hypophysis, and after bi 
hicral adrenalectomy (Lehmann) there is a 
marked cedema of the pars nervosa There is 
unquestionably a functional relationship be 
tween the pituitary and supnrenal cortex as 
might be expected on embry ological grounds 
The suprarenal cortex, differing from the 
meduihry portion, is denvcrl from the me«o 
Ihelium as arc the sex glands Aplastic stales 
of the pituitary are concomitant with aplasia 
of the suprarenal cortex and hyperplasia of 
one with hyperplasia of the other (Moehlig) 

There has been some question as to whether 
there is such a thing as antagonism between 
the endocrine glands The thy roid and pitu 
itary arc regarded by many as synergists and 
directly opposed to the pancreas Others em 
phasize the sensitizing action of pituitnn on 
adrenalin and consequently the antagonistic 
action of pituitnn on insulin The pancreatic 
secretion increases after msuhn and decreases 
after pituitnn injection It has been assumed 
that hypopituitarism produces a hypopan 
crcatism and, vice v ersa, a nse of insulin in the 
blood increases the quantity of pituitnn as 
without this, protective correlative hypogly 
cxmia and death would occur 

Of the unusual manifestations of pituitary 
disorder m the human is pituitary cachexia or 
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Sjnunond’s disease In my chnic there was 
one very striking example of this m a boy of 
15 years 

J B T , aged 15 vears, male, was referred to the 
Neurosurgical Climc by Dr W G Spiller and Dr 
J W McConnell, on December 17, complain- 
ing of paroxvsmal headaches and \ertigo Famih 
history nas negati\e He had had most of the 
children’s diseases, and his gron th up to his ninth 
year had been undisturbed Since that time there 
had been little jf any groiith From the age of 9 
jears (1919) until 2 years ago (1923) he had been 
apparently well He then began to ha\e headaches, 
re/wed io the oecjpjia) region, which occurred at 
intervals at any time of the day, v ere of vatiaoie 
duration, and caused a queer sensation m the bead, 
which he called dizziness 

P/jysicaiciomiJiafionrcvea!edasmal!,thmboj with 
dry, rough skin which suggested dehjdralion al 
though he admitted drinking a fair amount of water 
He had the faacs of an adult The upper extrem 
dies were thin and lU developed 

Pituitary sli^}"ala The external getutaha were 
underdeveloped There was no atillarj or pubic 
hair Thethvroidwasnotpalpable Inthespnngof 
1925, the patient weighed 96 pounds but since that 
time he had lost from 23 to 26 pounds 

A roentgenogram showed an abnormal shadow, 
roughly circular and an inch m diameter immediately 
above the posterior clmoid process, more than balf 
ol It to the left of the median line The shadow had 
the densit> 0! bone 

On ophthalmologic examination bilateral partial 
secondary atrophy w as noted 

Pre operative diagnosis pharyngeal duct cjst 

Operation was done December 19 1925 The first 
stage of a right transf rental craniotomy was pet 
formed, under ether The wound was closed without 
drainage December 24, 1925, second stage, irans 
frontal craniotomy The flap was reflected and the 
suprasellar region readily exposed \t once the wall 
of the cyst appeared with its bluish discoloration 
behind chiasm it filled the entire space behind 
the optic tracts and chiasm The wall of the cyst 
was incised, and the fluid content was evacuated 
A tumor mass, partly calcified, still remained, and 
as much of ibis as was in contact with the optic 
tracts and chiasm was removed piecemeal There 
was a hard, calcified mass at the base of the tumor, 
the shadow of which showed in the roentgenogram 

One naturally wonders whether the extreme 
emaciation one sees m this disease may not 
ow e its ongin to the direct effect of the loss of 
pituitary secretion upon the pancreas and the 
resulting hypo-pancreatism Certain it ts that 
mth the loss of pancreatic secretion, as sinus 
drainage from the upper intestinal tract, there 
IS a rapid and alarming emaciation 


Tht metabolic disturbances m the pituitary 
subject are frequent obsen ations though \ an- 
able and inconstant In my ow n senes I have 
bc<n impressed with the fact that when the 
metabohe rate is not normal, irrespective of 
the lesion, the rate is below rather than abo\ e 
normal But the factor responsible for the 
disturbance in metabolism is not at first ap' 
parent It has been said that in animals the 
pituitary reacts to many interventions affect- 
jng general metabolism, such as thyroidec- 
tomy, castration, adrenalectomy, and pan 
creafccComy and to corabrnaCrons of these 
qualitatively in the same w ay (Poosl 
Innumerable experiments upon the result 
of pituitary ablation have been recorded with 
rcj>ult«i not altogether m harmony Tht con- 
flict is attributed to two factors — one, the un- 
certainty as to whether every vestige of the 
gland has been removed m the experiment, 
the other, the question as to whether at the 
operation damage may not have been inflicted 
upon the tuber cinenum to which many symp- 
toms, hitherto attributed to the pituitary, 
have been ascribed By many it is said that 
tht removal of the pituitary expenmentally 
results m the development of the Frcehlich 
syndrome According to Smith an operation 
has been perfected by which both lobes may 
be ablated and an invariable syndrome, he 
savs follows inhibition of growth in the 
young, cachexia in tht adult, atrophy of the 
thyroids, adrenal, cortex, and gen*tal svstem 
From the dime we might cite many lUustra- 
tiQns of the effect of atrophy or destruction of 
the pituitary' gland in lesions of long stand- 
ing Dwarfism, adiposity, sexud apathy, 
lethargy, in some casts somnolence are the 
more common expressions 
The differentiation betw een pituitary lesions 
of surgical interest and those not presenting 
indications for operativ e mtervcntion has for 
the present been based upon the presence or 
absence of visual disturbances and in a small 
number of pituitary headache Whether in 
the future resort to surgery will be had to 
arrest acromegaly or the symptoms of tht 
FreehUch syndrome is a question 
In a very general way, we may recognize 
two groups of dyspituitansm one with and 
one without evidences of gross lesions I 
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have seen a number of cases, especially in 
adolescents with unmistakable evidence of 
pituitar> d>sfunction m which the sella tur- 
cica IS not enlarged It isinthisgroupparticu- 
larlj that the question of glandular feeding 
comes up for consideration 

Whatever the experience of the cimic, 
e\penmentall> interesting results have been 
recorded B> some (Schwartzbach and UWen 
huth), intraperitoneal injections of the ante 
nor lobe into larva (urodeles) hastened 
metamorphosis, probibl> as a result of th>- 
roid stimulation, b> another (Chamberlain), 
the injections of anterior lobe extracts into 
rabbits caused delinite histological changes in 
the liver, a number have found feeding of the 
anterior lobe had a stimulating effect upon 
growth For some reason the effect upon 
invertebrates differs from that of the verte 
brate (Thompson) 

In the human a number of observations 
have been made in one a favorable result was 
reported in a case of h> popituitarism (Morns 
and Weiss), in another increase m the specific 
dynamic response to foods following the ad 
mimstration of the anterior lobe (Kestner ct 
al) One observer failed in a normal subject 
to influence basal metabolism or the respira 
tor> quotient after oral administration of 
anterior lobe (Missal and Johnston) 

Other observers record in children with in 
fantilism and defective growth considerable 
improvement from glandular therap> (Gardi 
ner Hill and Smith) Sinking improvement 
in a case of Addison's disease followed the 
administration of two grains of the whole 
gland (Ibotson), and this might be cited as 
another instance of the stimulating effect of 
the pituitaiy upon the adrenaH 

There is no question despite the variable 
results m the laboratoiy that in certain cases 
favorable results have been obtained m m> 
clinic from glandular feeding For illustration 
I might cite the following case of pituitary 
dysfunction without evidence of tumor, under 
observation 4 >ears with loss of 40 pounds in 
weight and disappearance of lethargy, follow 
mg glandular feeding 

G A , aged 21 years admitted to the Neuro 
surgical Service of the University Hospital lebruary 
7, 1923 Diagnosis, dyspituitarism 


Before marriage the patient weighed 123 pounds 
one year afterward 160 pounds and today 190 
pounds She had been operated upon September 14, 
1922 for appendicitis She had frequent headaches, 
bitemporal and frontal, was lethargic and mentally 
sluggish, sleepy most of the time, hyperemotional, 
worried about and often cried over trivial matters 
Except for the adipositv the physical examination 
was entirely negative The sella turcica was of 
normal dimensions blood pressure 103/70 fields 
normal, serology negative, blood and urine analyses 
normal basal metabolism minus 15 

From 1924 to 1927, she received dailv, with cer 
tain remissions 6 grams of pituitary extract and lyi 
grains of thyroid extract Uhen the treatment 
began she weighed 191 pounds and at the conclusion 
130'^ pounds a loss of approximately 40 pounds 
In addition the lethargy had disappeared and there 
had been a return of energy and ambition The 
hyperemolionalism and irritability disappeared 

A dramatic example of glandular feeding m 
a case hitherto reported (31) might be cited 
The patient, a >oung man with a pharyngeal 
pouch cyst was transferred from a state of 
somnolence to an alert subject, from a bed 
ndden to an active state At other times I 
hav c seen a marked nsc in the metabolic rale 
from a combination of pituitary and thvtoid 
feeihng 

To avoid misunderstanding it should be 
said that in all these cases the administration 
of pituitary extract w as alw ay s combined walh 
thyroid extract Some years ago I found the 
addition of thyroid extract seemed to fortify 
the action of the pituitary extract Bhale\er 
the effect of glandular feeding m selected cases 
I found, many years ago, as one might well 
expect, that glandular extracts inevitably failed 
to reduce the size of the lesion 

So far as I know no attempt has been made 
m the human to treat dyspituitarism by 
glandular implantations In the laboratory, 
certain effects have been observed, regencra 
lion of the atrophied thyroid in certain species 
(Allen), a specihc and highly favorable action 
on the growth of the ovary (Zondek and 
Aschheim), direct action upon the 
(Smith and Engle) Evans and Simpson (oj 
found that anterior h>pophy«eal implants 
producetl ovaries 6 times the weight of the 
ovancs m animals receiving the same im 
plantation with normal adult female hypoph 
yscs Analogous results were obtained m 
the male and it is the germ cell component 0 
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the testes rather than the mterstitial tissue to 
which the anterior hypophysis is directly re- 
lated These experiments would indicate a 
storage of the sex hormone in the anterior 
hypophjsis after castration 

To apply the implantation method of tht 
laboratory to the treatment of dyspitmtansm 
in the human is impracticable since to obtain 
positive results implants must be made daily 
The variable results that ha\e been obtained 
m the past with glandular feeding were due m 
part to the lack of standardization in the 
products on the market and until a standard 
ized rehable extract is available the results of 
glandular feeding will not reach their ma\i 
mum efficiency 

From what has been said it is apparent that 
glandular feeding or implantation is inappro- 
priate in those cases in which operative mter- 
Urence is indicated for the relief of pressure, 
that the use of glandular extracts has been 
effective m combating the effect of hypopitu- 
itarism not onlj m the presence of gross lesions 
of the pituitary body but in the presence of 
pituitary dysfunction without evidence of 
gross lesions no one can now dispute 

There is, I believe, a field of usefulness for 
radiation, limited though it may be I am well 
aware that there may be contradictory cvi 
dence as m the reports from the laboratory of 
Poljaschuk In studying the effects of pitui- 
tary defiaency upon the genital system radia- 
tion of the pituitary bodv has been tried as 
a substitute for its operative removal The 
observer was unable by irradiation of the 
pituitary to cause any regressue thanges m 
the genital system and as a result drew the 
conclusion, to me difficult of maintenance 
that there was no specific relationship between 
the pituitary and genital svstem 

Whatever weight one may attach to this 
laboratory observation, there is incontro- 
vertible evidence from my clinic as from 
others, that radiation does have a beneficent 
effect m certain selected cases I say m sdect- 
ed cases because obviously radiation should 
not be expected to influence lesions essentially 
cystic Hence it is not indicated when we are 
dealing with phatyngeal duct lesions, so fre- 
quently largely cystic But there remains the 
larger group of primary pituitary adenomata 


Here with perfect propriety one may approve 
radiation under certain restrictions It has 
been my practice to recommend treatment by 
radiation whenever visual disturbances are 
not too far advanced The presence of a bi- 
terajKjral hemianopsia the degree of field 
distortion! he the entenon One 

may have a complete bitemporal hemianopsia 
from pressure alone without as yet permanent 
damage to the optic nerve With marked loss 
of visual acuity and signs of wcU advanced 
optic atrophy, the time for radiation has 
passed Many of our patients when they 
apply for treatment are already blind m one 
eye and to save vision m the other one should 
not defer operation 

As a matter of fact, we have but three 
examples to present from our own senes with 
positive results from irradiation Without 
citing these cases in detail, suffice it to say 
that of these three the results in two were only 
transitory in effect Eventually it was neces- 
sary to resort to operation to conserve vision 
In but one have the effects of X-ray treat- 
ment been permanent, if by permanent one 
may be content with a period of 5 years of 
quiescence The treatment in this case was 
begun in February, 1926, and at the present 
writing there are no signs of progression 
There art so many exact methods of estab- 
lishing a diagnosis in primary pituitary lesions 
that this question may be passed by I might 
refer only to the information that ma> be de- 
rived from the encephalogram, concerning 
which I have not seen reference elsewhere 
For example, in a patient with recurrence after 
operation m another chnic an encephalogram 
revealed the following obliteration of the 
cisterna chiasmatis, displacement upward of 
the third ventncle, encroachment on the ante- 
rior horns of the vcntncles without displace- 
ment of the ventricular system laterally 
These findings could all be ascribed to a lesion 
of the pituitary body and one of considerable 
dimensions, evidently well beyond the limita- 
tions of the sella turcica 
There are then but three methods of dealing 
With the pituitary lesions glandular feeding, 
radiation, and operative intervention The 
indications for surgical intervention are well 
defined, progressive loss of vision m most 
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cases, m a few, intolerable pituitarj headadic 
What should be the method of approach? One 
must choose between the transsphenoidal 
route, popularized by Hirsch of Vienna, and 
the transfrontal route With me the pendulum 
has swung bach and forth My initial ctpen 
ences were with the transfrontal route, when 
Hirsch desenbed his transsphenoidal route I 
used this method cxclusuely for several years 
with considerable satisfaction and a mortality 
of 3 4 per cent From man> points of view 
the operation has much in its favor, but 
familiar with the restricted opportunities for 
deahng with the lesion, one cannot but be im 
pressed wth its limitations At most one can 
b> the transsphenoidal route incise the capsule 
with a crucial incision and evacuate the con 
tents Recurrences are therefore inevitable 
and the measure of relief ma> be disappoint 
mg for reasons easily appreciated If as in 
many cases the capsule of the lesion is firm 
and resisting after evacuation of the contents 
the capsule wall not collapse and pressure on 
the ov erlying chiasm and optic nerv es persists 
It was chiefly for these several reasons that I 
returned to the transfrontal method 
For vanous reasons the operation for expo 
sure of the pituitary tumor presents problems 
difTenng from those of the conv cntional cram 
otomy for bram tumors in general In the 
first place one must plan the operation from 
the cosmetic viewpoint with the least disfjg 
urement as its objective With this in mind 
the customary osteoplastic flap is not cm 
plo>ed, but in its place I now fashion the 
scalp flap and bone flap sepiratclj The scalp 
flap is reflected forward, the bone flap with 
temporal muscle attached, temporalward 
This technique, from the cosmetic point of 
view , gives the same degree of exposure as b> 
the original transfrontal osteoplastic method 
There are very definite and distinct indica 
tions for these several methods of treatment, 
glandular feeding for pituitary dysfunction, 
without pressure phenomena, radiation for 
primary pttuitarj lesions, particularly adeno 
mata, with evidence of early pressure signs 
but without signs of advanced optic alrophj 
and finiflly operative intervention when vision 
IS threatened or headache intolerable The 


operative nsk, now 5 per cent, will I believe in 
lime be reduced matenall> and the measure 
of relief in so far as concerns vision wnll depend 
altogether and entirdj upon the presence and 
the degree of optic atrophy Field distortions 
enn be complctel> abolished and vision wholly 
restored, if the operation be not dcla>ed as is 
now so often the case, until atrophy of the 
optic nen cs, one or both, is established The 
transfrontal procedure, as I have described 
It, IS now accepted and npprov cd and ma> be 
resorterl to with reasonable assurance of 
succcsswhencv cr the operation is not untimely 
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THE PATHOGENESIS OF ACUTE DILATATION OF THE STOMACH' 
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rf^HE purpose of this paper is to call at- 
I tention to a new interpretation of the 
X etiology and pathogenesis of acute post- 
operative dilatation of the stomach made 
possible by some recent studies on the physi- 
ology of gastric and pancreatic secretion The 
outstanding features of the disorder m ques- 
tion are the sudden and often excessi\e en- 
largement of the stomach, the regurgitation 
of large amounts of fluid, the progressne de- 
hydration Anth suppression of unnaiy secre- 
tion, the occasional symptoms of tetany, and 
finally collapse and death if adequate treat- 
ment IS not instituted The condition is quite 
probably of frequent occurrence but is unrcc 
ognizcd except m extreme cases It is hkeiy 
that every' abdominal operation with extensive 
stimulation of \nsceral afferent nerves is fol- 
low, ed by varying degrees of gastric relaxation, 
but no untoward symptoms appear and it is 
unnoticed It is significant that those surgeons 
who are interested m this problem find many 
of these cases in their practice Most of the 
reported cases have follow ed operations under 
general anxisthesia and it is probable that this 
postoperative group comprises from 60 to 70 
per cent of all cases (Borchgrevinck, 1913, 
Doohn, 1918) Howe'ver, the disease has been 
reported as dev eloping dunng the course of, or 
convalescence from, severe and wasting dis- 
eases (Hernck, 1906), following childbirth, 
after falls and injuries, following the removal 
of body casts, catheterization of the ureters, 
blows to the abdomen, after errors in diet as- 
sociated with sudden overloading of the stom- 
ach, and in persons with spinal deformities of 
various kinds (Conner, 1907) It is this wide 
vanety m the apparent exciting factors that 
has made the analy sjs of the pathogenesis of 
the disease so difficult and accounts for the 
present multiplicity of views 
The striking finding in postmortem exami- 
nations IS the dilated stomach which often is 
extreme so that it may fill the entire abdominal 
cav^ty and even extend into the pclvns Except 


m cases treated by repeated gastric lavage, 
the contents of the stomach are gas and a thin 
greenish, greenish-brown, or brownish-black 
liquid, which is usually odorless and practi- 
cally neutral in reaction As would be expected 
from the great dilatation, the walls of the 
stomach are exceedingly thin, the mucous 
membrane pale, but there is no evidence that 
the distention has interfered with the blood 
supply to the gastric wall The greatly dis- 
tended stomach has been mistaken for a cyst 
at operation and evacuated (Brown, 1899) If 
the pathologist has this condition m mind at 
the autopsy and accordingly makes a special 
effort to determine the point before the ab- 
dominal viscera are disturbed the duodenum 
will usually, possibly always, be found com- 
pressed to vary mg degrees at the point where 
It passes over the spine Occasionally a red- 
dened line or groove has been found where the 
stretched mesentery and Us vessels have 
pressed upon the duodenum In most cases 
evidence of such marked compression is absent 
and the examiner’s finger can easily overcome 
the degree of occlusion found The duodenum 
proximal to this site is usually distended some- 
what but it is not capable of any dilatation 
comparable to that seen m the stomach 
(Dragsledt, C A , 1929) The mucosa of the 
duodenum may be entirely normal, or hy- 
peremic and ev en hemorrhagic in places It 
does not, however, present the usual picture 
of a strangulated area of jejunum or ileum 
The occurrence of acute gastnc dilatation 
dunng the course of an abdominal operation 
and even wnth the patient in the Trendelen- 
burg position, as reported by Novak (1921), 
suggests that the mechanism is probably a 
nervous reflex This theory is not new Nov ak 
(1921) credits Bnnton (1859) with being the 
first to suggest that a gastnc paralysis results 
from impulses convxy ed to it v la the extnnsic 
nerves, and Novak himself believes that this 
theory more than any other accounts for the 
immediate etiology of the condition Recent 


‘This work has b«n conducted under a pant from the Douglas SmiA Foundatumfot Medical Research of the University of Chicago A prelimi 
nary report of this work wss published in the Proc Soc Eiper Bwl S, Med. «9>9 
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uork has greatlj clarified our conceptions con 
ceming the mechanism of this reflex inhibition 
of the alimentary tract The experiments of 
Carlson and Luckhardt (1921) demonstrati. 
that It IS possible to obtain \isceral rcflcTcs 
from the stimulation of either somatic or \ns 
ceral sensory ner\es While both motor anti 
inhibitory fibers arc present, the predominant 
effect of the \ agus on the tonus of the mam 
malian cardiac and p\lonc sphincters is in 
hibitory and on the stomach proper is motor 
The opposite situation obtains m the effect of 
the sympathetic fibers from the caliac plexus 
While both motor and inhibitory efferent fi 
bers arc likewise present the predominant cf 
feet of the sympathetic fibers on the tonus of 
the cardiac and pylonc sphincters is motor 
and on the stomach is inhibitory Relaxation 
of the stomach with contraction of the cardia 
and pylorus has been obseraed by one of us 
(L R D ) following direct stimulation of the 
peripheral splanchnic ncraes m cals under 
light ether anxsthesia or reflexly through 
stimulation of many of the abdominal \asccra 
and of sensory fibers m the sciatic non c J ht 
neraous pathways in\ol\cd in these aisccral 
reflexes are indicated in the diagram in Figure 
I Relaxation of the stomach but to a lesser 
extent has been obscraed after section of the 
\agi Most of the cases of acute <hlatation 
ha\e occurred following laparotomy, and of 
these operations on the gall bladder and fc 
male generative tract seem more prone than 
others to cause the trouble Operations upon 
the stomach itself rarely give nsc to an acute 
dilatation The ocLurrcnce of acute dilatation 
following injunes and extra abdominal opera 
tions, such as those on the extremities and 
face, indicates that profound stimulation of 
somatic as well as visceral sensory nerves may 
bring about reflex inhibition of the stomach 
The experimental evadcncc is thus quite ade 
quate to show how the trauma incident to lap 
arotomy , or operative injury to any part of the 
body, or childbirth, might occasion marked in 
hibition of the gastric tonus through reflex in 
hibition of the v agusand stimulation of sympa- 
thetic nerves to the stomach However, the 
degree of relaxation which is seen m some cases 
of acute dilatation m man cannot be readily 
produced m laboratory animals by any amount 


ofsensory stimulation Thismaybereferableto 
a species difference or it is possible that some 
depression in the peripheral gastric motor 
mechanism is necessaiy There is, moreover 
direct experimental evidence as well as clinical 
obscnation that chloroform or ether anxs 
thesia depresses the gastric tonus (Payer, 
1910), and this no doubt may be an important 
contributing factor m many cases Most of 
the postopcntive cases reported have followed 
general anxsthcsia 

The conception of a gastnc paralysis in the 
usual sense through interference with its 
motor innervation as claimed by Canon and 
Halhon (iSq^) and apart from reflex or toxic 
depression of tonus is probably erroneous The 
work of Goltz, Gaskell, Carlson and Luck 
hardt, Alvarez, and many others indicates 
that the alimentary tract possesses a penph 
cral automaticity similar to that of the heart 
or amphibian lung, and a section of its ex 
tnnsic nerv o docs not produce gastnc paraly 
SIS any more than section of the vagus or 
svmpathctie branches to the heart results m 
paralysis of the cardiac musculature In the 
course of other work one of us (L R D)has 
repeatedly sectioned both vagi and vagi and 
splinchnics in dogs without producing any 
evidence of gisiro intestinal paralysis 

In those cases m which icutt dilatation of 
the stomach has come on during the course of 
an abdominal operation or has been immedi 
ately recognized, the content of the stomach is 
chufly gas Analy ses of this gas hav e not been 
made but it appears quite likely that the major 
part of It consists of air that has been swal 
lotted dunng the reflex movements often as 
sociatcd with 1 beginning anxsthesia (Lee 
1916) A part, doubtless, is gas from the in 
Icstines and ether vapor excreted into the 
stomach At all events, there is sufficient 
present to balloon the relaxing stomach often 
to an amazing degree Even m severe cases, 
however, the gas is under greater than atmos 
phene pressure and it readily escapes when 
the stomach tube is passed 

Perhaps the question that has given rise to 
most discussion m consider itions of the mecha 
nism of acute dilatation of the stomach is th** 
presence and sigmlicance of an associated ob 
struction to theduodenum Rokitanskv (1863) 
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was probably the first to suggest that the dila- 
tation of the stomach as due to an obstruc- 
tion produced by pressure of the supenor mes- 
enteric vessels on the transv erue portion of the 
duodenum This viev. was endorsed and 
elaborated by the clinical observations and 
experiments of Kundrat (i8qi) Schmtzler 
(1895), Albrecht (1899), Byron Robinson 
(1893), Conner (1907), Doolin (1918) and 
others As emphasized by Doolin, if the pathol- 
ogist has this condition in mind at the nec- 
ropsy, a dilated stomach and a duodenum 
partly or completely obstructed are the chief 
anatomical findings It is assumed that the 
obstruction to the duodenum by the root of 
the mesentery can occur only when the intes- 
tines sink into the pelvis and thus exert a 
downviard and backward traction on the 
mesentery In support of this view are the 
cases of acute dilatation of the stomach occur- 
nng in patients with enteroptosis, emaciation 
from debilitating diseases such as diabetes, 
typhoid fever, and tuberculosis, and cases in 
which loops of ileum have become adherent in 
Douglas’ cul de-sac from localized peritonitis 
This view also offers an attractive explanation 
for the frequency of acute dilatation m pa- 
tients with spinal deformities, such as lordosis, 
where it is obvious that conditions should be 
optimum for mesenteric obstruction to the 
duodenum 

All of these studies and observ ations are of 
great importance in determining the patho- 
genesis of the entire symptom complex which 
attends acute dilatation of the stomach, but 
they have not clearly demonstrated that a 
pnmaiy occlusion of the transverse duodenum 
by the supenor mcsenlenc vessels causes the 
dilatation, although this occlusion may be 
present and be of the greatest significance m 
the subsequent course of the disease It can 
be easily demonstrated experimentally that 
a stenosis of the duodenum wall result in a 
gradual dilatation and hypertrophy of the 
part above the obstruction and the stomach 
\n. acute dilatation of the stomach, however, 
has never been reported following such a 
stenosis As Novak (1921) has pointed out, in 
the relativ ely few cases of very high intestinal 
obstruction that have been reported as a re- 
sult of various causes, dilatation of the stom- 


ach has not been found Furthermore, the oc- 
currence of acute dilatation of the stomach 
dunng the course of an abdominal operation, 
and even with the patient m the Trendelen- 
burg position, precludes the possibility of 
duodenal occlusion as play mg any r6le in the 
production As already stated it is far more 
probable that acute dilatation followang surgi- 
cal operations or manipulations involving ex- 
tensive stimulation of either somatic or vis- 
ceral sensory nerves is due to reflex inhibition 
of the stomach through the efferent fibers m 
the vagi and splanchnics and with a periph- 
eral gastric motor mechanism depressed by 
anesthetics, debilitating diseases, or malnu 
tntion 

However, a further analysis of the disease 
makes it appear quite improbable that the 
dilatation of the stomach is responsible di- 
rectly for the protean symptoms that occur 
The persistent vomiting, thirst, scanty unne, 
and collapse, which often make it difficult to 
distinguish the condition from peritonitis or 
acute intestinal obstruction, cannot be ex- 
plained on the basis of reflex or mechanical 
effects from the stretched and dilated stomach 
When such an acute dilatation has occurred 
on the operating table and has been relieved 
by the introduction of a stomach tube, the 
immediate reflex disturbances are slight and 
recovery is usually prompt 

One of the sinking features of the disease 
is the enormous quantity of fluid that is re 
gurgitated or may be aspirated from the di- 
lat^ stomach Indeed, Morris (1S83) sug- 
gested that an excessive secretion from the 
stomach mucosa, a gastrorrheea, was the 
cause of the gastric dilatation In one of the 
earlv reports, Miller and Humby (1853) de- 
senbed a case of enormously dilated stomach 
which after death was found to contain “five 
basinfuls ” All recent observers have com- 
mented on this excessive fluid In most cases 
m which examination was made, the fluid con- 
tained little or no free hydrochlonc acid, and 
practically always contained bile (Herrick 
1906, Dragstedt and Dragstedt 1922) In the 
case to be reported here the fluid contained 
no free acid but the total chloride concentra 
tion was 035 per cent It is undoubtedly 
made up of a mixture /af the digestiv e secre- 



1076 


SURGrRY, GYNFCOTX)GY AND OBSTETRICS 


%\ ork has greatly danfied our conccptiom con- 
cerning the mechanism of this rtflcx inhibition 
ol the alimentary tract The experiments of 
Carlson and Luckhardt (1021) demonstrate 
that it IS possible to obtain visceral n flexes 
from the stimulation of either somatic or \is 
ceral sensory ner\ es \\ hilc both motor and 
inhibitorj fibers are present the predominant 
effect of the \agus on the tonus of the mam 
mahan cardiac and pjlonc sphincters is in 
hibitoia and on the stomach proper is motor 
The opposite situation obtains in the effect of 
the s) mpatbelic fibers from the caliac plexus 
While both motor and mhibilorj effetent fi 
bers are likewise present, the predominant cf 
feet of the ssmpathetic fibers on the tonus of 
the cardiac and pvlonc sphincters is motor 
and on the stomach is inhibilor> Relaxation 
of the stomach with contraction of the cardia 
and pylorus has been observed b> one of us 
(L R D ) following direct stimulation of the 
peripheral splanchnic nenes in cats under 
light ether anTsthesu or rctlexl> through 
stimulation of many of the abdominal vi!>cera 
and of sensory fibers in the sciatic nerve The 
nenous pathways involved in these visceral 
reflexes are indicated in the diagram in figure 
I Relaxation of the stomach but to a lesser 
extent has been obscrv cd after section of the 
vagi Most of the cases of acute dilatation 
have occurred following laparotom), and of 
these operations on the gall blatldcr ami ft 
male generative tract seem more prone than 
others to cause the trouble Operations upon 
the stomach itself rarcl> give ri'^c to an acute 
dilatation T he occurrente of acute dilatation 
following injuries and extra abdominal opera 
tions, such as those on the extremities and 
face, indicates that profound stimulation of 
somatic as well as visceral sensor) nervtsma) 
bring about reflex inhibition of the stomach 
The experimental evidence is thus quite ade- 
quate to show how the trauma incident to lap 
arotomy or oper iti\ c injury to any part of the 
bodv , or childbirth might occasion marked in 
hibition of the gastne tonus through reflex in 
hibition of the vagusand stimulation of sympa 
thetic nerves to the stomach However the 
degree of rdaxation which is seen m some cases 
of acute dilatation m man cannot be readily 
produced in laboratory anim vis by any amount 


of sensory stimulation Thisma> bereferablelo 
a species diflcrencc or it is possible that some 
depression m the pcnphtral gastne motor 
mechanism is necessary There is, moreover, 
direct experimental evidence as well as clinical 
observation that chloroform or ether anxs 
thcsia depresses the gastne tonus (Pajer, 
igio), and this no doubt ma) bean important 
contributing factor in man> cases Most of 
the postopcrativ c cases reported have follow ed 
general xnasthcsn 

The conception of a gastric paralj sis in the 
usual sense through interference with Us 
motor innervation as claimed b) Canon and 
Hallion (1895) apart from reflex or toxic 
depression of tonus IS probabl) erroneous The 
work of OoUz, fiaskcll, Carlson and Luch 
hardt, Alvarez and manj others indicates 
that the alimentary tract possesses a penph 
cral automaticit) similar to that of the heart 
or amphibian lung, and a section of Us ex 
tnnsic nerv cs docs not produce gastne paralj 
sis anv more than section of the vagus or 
svmpathciic branches to the heart results m 
panljsis of the cardiac musculature In the 
course of other work one of us (L R D ) has 
rcpcatedl) sectioned both vagi and vagi and 
splanchnics m dogs without producing an) 
evidence of gastro mtestinal paral>«is 

In those eases in which acute dilatation of 
the stomach has come on during the course of 
an abdominal operation or has been immcdi 
alcl> recognized, the content of the storaath is 
chicflv gas Anals scs of this gas hav e not been 
made but it appears quite likely that the major 
part of U consists of air that has been swal 
lowed during the reflex movements often as 
sociaud with a beginning am.sthe«ia (lee 
1Q16) A part doubtless, is gas from the m 
tcstines and ether vapor excreted into the 
stomach At all events, there is sufficient 
present to balloon the rclrxing stomach often 
to an amormg degree Lven in «evcre cases, 
however, the gas is under greater than atmos 
phene pressure and it rcadilj escapes when 
the stomach tube is passed 

Perhaps the question that has given rise to 
most discussion in considerations of the mecha 
msm of acute dilatation of the stomach is the 
presence and significance of an assotiat^ ob 
structiontotheduodenum Rohitanskj (isoj/ 
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severed the attachment of the root of the 
mesentery to a large portion of the small in- 
testme The patient was tmmediatel> oper- 
ated upon by Dr W T Harsha, of Chicago, 
who resected about 12 feet of the lower je- 
junum and upper ileum bringing the jejunum 
to the abdominal wall as a fistula The pa- 
tient thus had a functioning ahmentaty tract 
consisting of only the stomach, duodenum, 
and about 6 feet of jejunum For the first 48 
hours there was a profuse drainage of fluid 
from the jejUnostomy opening This suddenly 
ceased on the third day, and examination re- 
vealed a dilated stomach containing about 
1,400 cubic centimeters of characteristic fluid 
Aspiration of this fluid greatly relieved the 
patient, and shortly thereafter the drainage 
from the jejunostomy again became profuse 
The accumulating fluid in the dilating stom- 
ach had evidently produced a secondary ob- 
struction to the lower duodenum and pre- 
vented the escape of pancreatic and duodenal 
secretions into the jejunum Ihe withdrawal 
of the material in the stomach apparently re- 
lieved the duodenal obstruction promptly and 
permitted the escape of digestive secretions 
from the jejunostomy 

Halpert (’1923) has pointed out that the ob- 
struction IS produced b> a fold of mesentery 
belongmg to the part of the small intestine 
which is displaced into the pelvis rather than 
by the v essels, and accordingly the term mes- 
entenc obstruction to the duodenum is the 
more accurate Irrespective of whether the 
occlusion to the duodenum be due to the di 
rect pressure of the stomach with its large 
amount of fluid or to this mesentenc com- 
pression, it IS obvious that the degree of ob- 
struction cannot be very great This is con- 
firmed b> postmortem observations, in which 
it IS usually found that the obstruction can be 
easily overcome by the examiner's finger, a 
fact which has led many to question the im- 
portance of the duodenal obstruction m the 
pathogenesis How ev er, in the presence of the 
profound reflex inhibition of the motor func- 
tion of the stomach, and possibly also of the 
duodenum, and the overdistention produced 
by gas and accumulating secretions, even a 
slight obstruction is of the greatest impor- 
tance The atonic stomach and duodenum are 


then unable to propel their secretions into the 
lower intestine 

Under normal conditions, of course, the 
gastnc and pancreatic juices poured into the 
upper part of the alimentary tract are more or 
less completely reabsorbed m the intestine 
lower down Water and inorganic salts, the 
principal constituents of these secretions, are 
not appreciably absorbed in the stomach, 
duodenum, or even upper jejunum A given 
quantity of w ater or salt solution placed in an 
isolated portion of the upper bowel may be 
recovered quantitatively several hours later 
In the lower jejunum, ileum, and colon, how- 
ever, the absorption of water and certain in- 
organic salts may be readily demonstrated by 
this method It is clear then that for reab- 
sorption, the gastnc and pancreatic juices must 
be carried by the motor activities of the in- 
testine into the ileum and colon Interference 
with this transport must result in the loss of 
the various constituents of these secretions to 
the body either through vomiting or accumu- 
lation in the lumen of the nonabsorbmg por- 
tions of the tract The conception that harm 
might result from the failure of reabsorption 
of gastnc and pancreatic juices has come about 
largely through experimental work on the 
pathogenesis of high intestinal obstruction 
The loss of gastric juice has been offered as a 
very attractive explanation for the hypo- 
chloriemia, alkalosis, and dehydration that 
accompany obstruction at the pydorus (Mac- 
Callum and associates, 1920, Gamble and 
Ross, 1925, and others) A more or less 
cruaal experiment demonstrating the fatal 
effect of the uncomplicated total loss of gastric 
juice in the experimental animal has been re- 
ported in some detail by the present authors 
(Dragstedt and Ellis, 1929 and 1930) In this 
work the continuous total loss of gastric se- 
cretion under conditions otherwise as nearly' 
normal as possible and in which obstruction 
in any part of the alimentary tract was not 
present, was secured by the following opera- 
tive procedure Under ether anaesthesia the 
vagus nerves in the dog were carefully sepa- 
rated from the lower end of the oesophagus 
below the diaphragm The oesophagus was 
then sectioned at the cardia, and the cardiac 
end of the stomach infolded and closed ihe 
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duodenum was cut across just distal to the 
p>lorus and an end to end anastomosis was 
made between the ccsophagus and the duo 
denum An external fistula was made o! the 
pylonc end of the isolated stomach for the 
escape and collection of gastric juice After 
such an operation (see Figs 5 and 6) it is 
clear that all of the gastric secretion will be 
permanent!) drained awaj but there is present 
no element of obstruction Food after being 
masticated and ensaliiatcd pisses direct!) 
from the oesophagus into the upper end of the 
duodenum It was soon found that, although 
the animals were gi\en adequate food and 
water, they became rapidl) weak ind dc 
pressed, lost from one third to one half of 
their body weight, and died in from 5 to 8 
da)s Accompan)ing the S)mptoms were 
found characteristic changes in the chcmistr) 
of the blood There w as a profound fall m the 
concentration of chlondc an increase m the 
carbon dioxide combining power of the plasma, 
a shift in the h)drogen ion concentration to 
ward the alkaline side and a late increase in 
non protein and urea nitrogen The changes 
m the blood chemistr> were rough!) propor 
tionate to the sevenl) of the S)mptoms, and 
both were without question due to the re 
mo\a! or loss of gastnc juice The important 
elements lost in the gastnc juice are contained 
in physiological salt solution since by the ad 
ministration of adequate amounts intraic 
nously the changes in the blood chemistry 
could be prexented and life mdcfintic!) pro 
longed The inefficac) of w atcr alone indicates 
that It IS the ions sodium and chlorine that arc 
of supreme importance 

Of the remaining digestive juices bile, tluo 
denal secretion and pancreatic juice, theeva 
dence is now clear that pancreatic juicc at 
least must pass down into the absorbing region 
of the intestine and there be returned to the 
blood for life to continue The innocuous 
effect of the total loss of duodenal juice was 
demonstrated by the author and associates 
several )ears ago (Dragstedt, Dragstcill, Me 
Clmtock, and Chase, 1918) That the total 
escape of bile does not produce acute s)mp 
toms has been observ ed m the many cases of 
total biliary fistula m the clinic While some 
of the earlier ph) siologists had observed cer 


tain deleterious s)mptoms following the pro 
duction of an abdominal fistula of the major 
pancreatic duct of dogs, after the method of 
Pavlov, Liman and McCaughan (1927) were 
the first clcarl) to demonstrate that the con 
tinuous loss of the major portion of the pan 
crcatic secretion uniforml) caused death in a 
rclativcl) short time In a senes of expen 
ments, designed to determine this point and 
undertaken shortly before this paper of Elman 
and McCaughan appeared, the author and his 
associates (Dragstedt, Lllis, and Montgom 
cry, 1929) secured data on the effect of the 
total loss of pancreatic juicc b) a new method 
which in large part substantiates and extends 
the conclusions of these investigators The 
details of these expenments will be published 
elsewhere It was earl) recognized that pan 
crcatic fistula made after the Pavlov method 
b) implantation of the major pancreatic duct 
of dogs into the abdominal wall, did not )aeld 
b) any means the total secretion of the pan 
creas In most cases onl) from 100 to i^o 
cubic centimeters of pancreatic secretion could 
be obtained in 24 hours It seems probable 
that the suggestion of Elman and McCaughan 
that this IS due to an ascending infection of the 
pancreas is probabl) correct, and it accounts 
for the failure of earlier observers to obtain a 
fatal result from experimental pancreatic 
fistul'P In our expenments, the duodenuna 
was cut across at the p)lorus and again about 
8 centimeters lower down, just below the en 
trance of the lower pancreatic duct The 
p)lonc antrum was rcscctcil and the lower 
duodenum anastomosed to the open end of the 
stomach b) end to side suture The common 
bile duct was sectioned near its entrance into 
the duodenum and implanted into the stom 
ach I he upper section of duodenum contain 
ing the entrance of the pancreatic ducts was 
converted into a closed sac b) inversion and 
closure of both ends An external fistula of 
this duodenal pancreatic sac (Fig 7) was then 
established b) means of a gold plated cannula 
Similar to that used m the stomach Pan 
crcatic juice was collected m rubber bags at 
tachcrl to the cannula The animals recov cred 
promptl) from this rather extensive opera 
tion, but thereafter lost weight steadil) and 
progressiv el) and became graduall) more 
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^eak and depressed Death occurred within 
5 or 6 dajs The blood chemistry exhibited 
changes in some respects opposite to that fol- 
lowing the loss of the acid gastric juice There 
was a decrease in the concentration of fixed 
base, to a less extent a decrease m chloride, a 
marked decrease in the carbon dioxide com- 
bining power of the plasma, and a shift in the 
hydrogen-ion concentration toward the aad 
side The extreme loss in body w eight w as due 
almost entirely to a loss of water from the 
tissue spaces, the blood volume remaining 
normal even in the terminal stages That 
death was due to the continuous removal of 
pancreatic juice is indicated by the fact that 
the administration of this juice by mouth pro- 
longs life and corrects the altered blood chem- 
istry Again the fact that by the daily ad- 
ministration of from 2,000 to 3,000 cubic 
centimeters of physiological salt solution by 
mtraxenous injection, life may also be pro- 
longed and the altered blood chemistry m 
part corrected, shows that it is the elements, 
sodium and chlorine, in pancreatic juice whose 
continued removal is fatal It is thus very 
evident that the property of the gastric and 
pancreatic glands whereby they can remove 
these inorganic elements, sodium and chlonne, 
from the blood plasma until death is produced 
makes it necessary that their secretions pass 
into the absorbing portions of the intestine 
and there be returned to the blood 
The conclusion seems inescapable that it is 
this failure of reabsorption of gastric and pan- 
creatic juice that is the major pathogenic fac- 
tor m acute dilatation of the stomach The 
clinical evidence has amply testified to the 
extreme atony of the stomach and often also 
of the upper duodenum It is probable that in 
many cases this atony alone has led to the 
failure of reabsorption of the digestive juices 
since they were not propelled into the lower 
absorbing intestine We can thus account for 
the lethal outcome of cases in which the pa- 
thologist has been unable to demonstrate any 
secondary occlusion to the duodenum How- 
ever, when this secondary occlusion is found 
to be present, even though it be of v er> slight 
extent, it ma> interpose a successful bamer 
to the feeble peristalsis in the proximal 
duodenum 


The occasional symptoms of tetany ob- 
served m patients with acute dilatation of the 
stomach may well be referable to the altera- 
tion m the chemistrv of the blood due to this 
failure of reabsorption of the excreted diges- 
tive juices An extensive alkalosis exists when 
there is a predominant loss of acid gastric 
juice Tetany uniformly accompanies the 
severe alkalosis produced by forced breathing 
We have been greatly surprised at not finding 
It m the dog m which an extreme alkalosis was 
produced by the withdrawal of fixed acid by 
the draining gastric fistula It may be that 
the dog IS less susceptible to tetanj than man 
or that some other factor is operativ e In this 
connection it should be observed that in the 
severe alkalosis produced by hjperpncea and 
in which tetany occurs, there is also a pro- 
found reduction in carbon dioxide content and 
in carbon dioxide tension in the blood, where- 
as m the severe alkalosis following the loss of 
gastric juice the hydrogen-ion concentration 
of the plasma may be equally low, but the 
carbon dioxide content and carbon dioxide 
tension are far greater than normal It is 
possible that a combination of hyperpnoea and 
loss of fixed acid mav produce the alteration 
m blood chemistry necessary for tetanj This 
point IS being further investigated 
The following case of acute postoperative 
dilatation of the stomach is significant in that 
the patient developed the same h>pochlor- 
®inia and other changes in the blood chemis- 
tr> which occur in the experimental animal 
following the simple uncomplicated loss of 
gastric and pancreatic juice 
The patient, a female of 70 jears, was brought to 
the hospital with a strangulated femoral hernia 
which had been present for 48 hours The history 
and physical findings are unimportant for the pur 
pose of this paper, except for the examination of the 
blood chemistr> The chloride was reduced to iq6 
milligrams, the carbon dioxide capaatj was 60 cubic 
centimeters, the urea nitrogen 14 milligrams and the 
non protein nitrogen 31 milligrams There had been 
no vomiting A blood transfusion (500 cubic centi 
meters citrated blood) was given and a section of 
gangrenous ileum imprisoned in the hernial sac, re 
sected Three thousand cubic centimeters of Ringer s 
solution was given b> vein dail> for the next 5 dajs, 
but the patient graduallj became w eaker and changes 
m the blood chemistrj more marked On the sixth 
da\ after operation the blood chloride had de 
creased to 180 milligrams, the carbon dioxide 
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Dg ^ BiagriTTuttu^tTauriRtheTAViiNrsy ofncrvciu»»m 
pulses rwuUuiR jn eeflen fastnc jilatauon trom »hc stimuU 
twn ot Mscerai or somatic scnsorv ner.es There are o( 
course intercalated neurones connecting the unsory and 
motor serves here sho«n Reflee stimulatvon ot the sym 
pathetic center is aecompani*d b) a simultaneous inhibition 
of the antagonist or vagus center an eeampte of the so 
called reciprcical innervation 

capacit> of the plasma had increased to 86 cubic ccnti 
meters nhile the non protein and urea nitrogen 
were 46 and 3J milligrams rcspectucU It was con 
eluded at this time that the patient had a generalized 
peritonitis resulting from contamination at the time 
of resection of the gangrenous intestine \ omiting 
of small amounts of fluid daih had been an incon 
spicuous feature but on the ninth day after opera 
tion 60 cubic Centimeters of brownish fluid were 
regurgitated and saved for chemical anal>sis It 
contained bde and blood no free acid and a total 
chloride concentration of o 35 per cent Attempts 
to aspirate the stomach were given up because of 
auricular fibrillation and csireme exhaustion The 
daib intravenous injection ol Ringer's solution was 
continued, but in spite of this the blood chloride 
continued to decrease and on the tenth daj reached 
156 milligrams Death occurred on the tncUtb day 
after operation At lutopsv the sinking finding was 
the greatly dilated stomach filling almost the entire 
abdominal cavity and extending into the pelvis The 
jlluslralion shows the relations before the abdominal 
viscera were disturbed The dilated stomach con 
tamed about 3 liters of thin brown fluid Unfortu 
nately, this was lost but U is probable that its com 
position was simitar to the vomitus secured on the 
ninth day There was no evidence of peritonitis A 
carcinoma of the neck of the gall bladder extending 
to and producing stenosis of the p\ lotus was found 
Ihc p>loiJc opening was approximately 3 mdli 


meters in diameter The duodenum proximal to the 
point where the fold of mesenier> and vessels passes 
anteriorly was slightly dilated and filled with bro»» 
ish fluid Similar to that in the stomach ^o definite 
obstruction at this point w as notedby the pathologist 

\\ hilc there are sev era! complicating factors 
in this case, the acute dilatation of (he stom 
nch here presents m its elements the same 
problems met with m other types It seem, 
probable that the sequence of events has 
been somewhat as follow s The stenosis of the 
pylorus w as so gradual in dc\ elopment that the 
tncrcasing motility and hypertrophy of the 
stomach succeeded m forcing the gasinc con 
tent into the lower intestine However, the 
development of the obstructed strangulated 
loop of ileum in the femoral Vienna and per 
haps of greitcr significance the operalne 
trauma incident to the resection of the pan 
RTcnous intestine, icsulteii m such a profound 
rcflcT: inhibition of the gastne motor meeba 
nism that the ft cblc peristalsis could no longer 
force past nc yuicc through the narrow pv lotus 
It consequently tccumuhted m the dilating 
stomach \\ ith the patient lying on her bacC 
In bed, tl is quite probable that this weight of 
the filled stomach pressing upon the inferior 
horizontal portion of the duodenum produced 
some duodenai obstruction Likewise, condi 
tions w ere fav orablc for the dev elopment of a 
certain degree of sccondatj mcscntenc ob 
slniclion to the duodenum inasmuch as the 
small intestines vvcrc forced into the peKns b\ 
the dilated stomach and it is probable that 
the fold of mesentery belonging to the dis 
placed intestine then exerted a definite com 
prcosion although this was not evident at 
autopsy The presence of fluid in the proximal 
iluodenum similar to that m the stomach and 
Us absence m the distal duodenum suggests 
such obstruction Gastnc juice and later pan 
crealic juice and bile accumulated m the non 
absorbing upper duodenum and stomach and 
were thus effoctinlly lost to the body The 
development of the marhtd hvpochlotanua 
m this patient is added evidence that the 
failure of rcabsorption of digestiv c juices here 
played a large tMv. Had this been the sole 
factor m this case, U is probable that the in 
travenous salt solution would have contmu^ 
to keep the patient alive However, the ad 
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Fig 2 Diagram illustrating the normal relations of the 
stomach, the mesenteric vessels and fold the inferior hori 
zontal portion of the duodenum, and the spine 


vanced age, the myocardial damage, and the 
sjstemic intoxication from the carcinoma 
made such treatment ineffectual 

SUMMAR\ 

E\idence has been presented which offers 
a new interpretation of the cause of death in 
acute dilatation of the stomach The dilata- 
tion IS held to be due to reflex inhibition of the 
peripheral gastric motor mechanism through 



of extreme gastnc dilatation 



Fig 3 Diagram illustrating how dilatation of the stora 
ach forces the small intestines into the pelvis, produces a 
downward and backward traction on the mesentery, and a 
secondary duodenal compression 


eflerent impulses reaching the stomach by w ay 
of the vagi and splanchnics Experimental 
evidence is adequate to show that the stimu- 
lation of either visceral or somatic sensor> 
nerves may produce such reflex gastric inhi- 
bition The dilatation of the atonic stomach 
IS produced by swallowed air and the accu- 
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I ig (i Ilrawing made at autopsy shoning the i<ohtc4i stomach am) fiblula 


mulating secretions of the stoimch and duo 
denum I he fluid is made up of gastnc and 
pancreatic juicc bde and the secretions of the 
upper duodenal mucosa From some recent 
observations on the normal volume of the 
digestive secretions m the dog which indicate 
that prev lous estimates hav e been far too low , 
even the large amounts found m acute dila 
tation of the stomach do not seem eacessivc 
or the result of abnormal secretion The cause 
of death is the failure of rcabsorption of gas 
trie and pancreatic juices, and more particu 
larl> of the inorganic elements soilium and 
chlorine, excreted in these fluids Ihc failure 
of reabsorption in turn depends upon the m 


abilit> of the atonic stomach and duodenum 
to propel these secretions into the lower in 
(cstine where their absorption can take place 
Ihc gastnc and duodenal mucosa does not 
absorb these digestive juices In certain 
cases a sccondar) mesenteric obstruction to 
the inferior horizontal portion of the duo 
denum occurs and provides a further obstacle 
to the passage of the secretions into the low er 
bowel In the clinical case reported the pa 
tient developed an hjpochloramia alkalosis, 
and dch>dration evactlj as occurs m the ex 
pcnmcntal animal when the gastric juice se 
creted is not allowed to be again absorbed 
It IS probable that the occasional sjmptoms 
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Tiff 7 Diagram illustratinj, the fistula of (he pancreatic 
duodenal sac permitting the total escape of pineredtu. 
juice 


of tetany obsen ed in cases of acute dilatation 
of the stomach are due to the alterations in 
the blood chemistry as a result of the failure 
of reabsorption of gastric ;uice 
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THE SO CALLED FEMALE PROSTATE AND CONCRETION 
FORMATION IN THE FEMALE URETHRA 

M J KENNER, M D, Neo Yoex 

From the Histo Pathological and Bacteimlogical Institate Dozent Dr Th Bauer Director 


I N the gross anatomical examination of the 
female urethra, one finds only a few 
\arieties of pathological conditions, for 
example, intensive passive congestion, fibnn- 
ous inflammation, \ancosity, caruncul®, leu- 
coplakia, cysts (Wesson), and di\erticula 
(Peacock) Especially in the posterior por- 
tion of the female urethra of elderly ^omen, 
one \ery occasionally finds a muscular thick- 
ening m the wall, with which are associated 
solitary or multiple thickenings of the mucous 
membrane These are hard, black excrescences 
which look like nodules They are designated 
as concretions Very often during postmortem, 
one sees such changes in the prostatic portion 
of the male urethra, especially in the muscu- 
laris mucosae folds at the side of the coUiculuS 
seminalis In the male, these are doubtless 
prostatic concretions which are partly pressed 
out from the acmous portions of the excretory 
ducts by contractions, and seemingly some 
develop in the ends of the small ducts of the 
prostate In the publications of Nagel, 
Waldeyer, Felix, Kaufmann, Aschoff, and 
others, the conception of a female prostate 
has found acceptance in theoretical medicine 
According to the gross anatomical similanty 
between the previously mentioned conditions 
in the female and male urethra, it is necessary 
to draw a further comparison from a histo- 
logical \ lewpoint and to examine, in this way, 
to learn whether or not any developmental 
remains of the prostate or Gaertner’s ducts 
still exist in the female urethra 
At the suggestion of Dozent Dr Th Bauer, 
the director of the institute, I examined two 
urethras and bladders which were obtained 
from autopsies in 1026 and 1928 and which 
had been preserved in the museum These 
were labelled with the diagnosis, “concretion 
formation in the musculans mucos® of a 
female urethra ” I also obtamed six other 
specimens of female urethras The ages 
varied between 40 and 72 j ears The urethras 


had been preserved in 10 per cent formalin or 
formalin alcohol (some open and some closed) 
immediately after they had been removed 
from the cadaver Examination was made of 
a senes of specimens taken from the posterior 
portion of the urethra, cut m cross section 
and longitudinally 

In the description which follows, the two 
pathological specimens with concretion forma- 
tion will be mentioned first 

Case t Notes 815(26 Urethra and ttigonutn o£ 
a woman, aged $8 years The urethra which is about 
4 centimeters long, shows intensive injection of the 
musculans mucos® which js folded longitudmalI> 
At Its entrance into the bladder the urethra shows 
strange, shiny black, irregularJ> limited formations 
about the size of a pin point, almost sticking into 
the musculans mucoste These are surrounded by a 
wall like thickening The trigone shows the same 
formation but only in the immediate surroundings of 
the so called transitional fold fphca urethro vesicalis) 
from the urethra to the bladder These black con 
crelions can be drawn up out of their musculans 
mucosae pockets with a needle They are very hard 
and correspond absolutely to the concretions met 
with in the male bladder and sticking m the etcre 
tory ducts of the prostate The remainder of the 
trigonal musculans mucosas and of the bladder, 
show no departure from normal 

Longitudinal sections from the bottom of the 
bladder to the e'vternal urethral orifice were taken 
for microscopic examination Commencing with 
the examination of the trigonal portion, one finds a 
verj wide muscular Ia>er of longitudinal fibrils 
beneath the delicate transitional epithelium Below 
this muscular layer, one sees complex gland struc- 
tures of acinous and tubular elements which give 
the impression of prostatic glands The epithelium 
shows a palel> stained protoplasm and round oval 
seed like structures The lumen is sometimes round 
and sometimes it is polymorphic, with excavations 
and puckenngs The contents consist of a homo 
geneous mass, stained red with eosm The glands 
increase m size and extent, the closer they approach 
the posterior portion of the urethra Here one is 
able to follow the tubules ramifying without s>stem 
in the crossing muscle bundles and passing deep into 
the muscle bed of the septum urethrovaginale 
Both the superficial and deep portions of these 
complex gland structures have great resemblance 
to ffie male prostate and, in a certain wa>, to 
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Fi|; I Ca^c i ( lands found <lccp in xesicovacinal 
septum resembling; Cowper s filand 


Cawpets glands parUculatU in the pcculum> of 
the gland contents In this case uc Tmil piled up 
'imilaceous corpuscles m all degrees of deielop- 
ment from their origin to the completed concretion 
In all stages mineral deposits arc seen in the pre 
formed ami laceous corpuscles Micfo<copicall\ the 
product has a icIloiMsh bronn or sometimes a 
greenish poligonal form with points and sharp 
corners and b\ its increase in size outgrows the 
space of Its dciclopmental pouch and projects oicr 
the surface (Tig i) 

CisE2 NotesQid'jS Thcurcthn and tngonum 
ofawoman agcdsgicars I he urethra shows ier> 
small knots with superficial shallow depressions 
from which a black foreign bod> is projecting This 
is especially noticeable in the posterior portion of 
the transitional fold of the bladder Some of these 
foreign bodies by graduallv growing out of ibeir 
beds maj be removed bi slight pressure These 
formations are absolutelv limited to the posterior 
part of the urethra and the muscularis mucosa: of 
the trigone is absolutely free A small cyst about 
the size of a poppy seed should also be mentioned 
It lies in the submucosa o s centimeter from the 
bladder and can be seenXinly with clifTiculty 

\\ith the microscope many glandular structures 
may be seen in the longitudinal section of the 
posterior urethra Some are placed immediately 
below the epithelium of the muscularis mucos® and 
are called para urethral glands, others he deeper in 
the smooth muscle of the urethrovaginal septum 
The tubules ramifying deeper down have two rows 



lij, * Subcpilhrlial prostatic ducts with many hard 

concretions 


of epithelium with a palely staining protoplasm and 
round dirk colorcil nuclei The gland content is 
homogeneous staining red with eosin, and of a 
similar structure to the amvlaceous corpuscles In 
some of the glands it is chalkv or encrusted with 
minerals The nnlural color of these concretions is 
dark brown when seen macroscopically and greenish 
gray when seen microscopically Corresponding to 
the colliculus seminalis of the male quite a bigevst 
covered with transitional rpdhelium ts to be found 
in the posterior portion surrounded by a prostatic 
likestructureof glands Inalmosteverv suchacinus 
the chancteristic piled up formations similar to 
amvlaccous corpuscles may be seen 

Cvsr s Notes 13^2/30 Woman of 70 years 
The bladder and urethra with small varicosities in 
the posterior portion were opened longitudinallv 
and cut in cross section Alicroscopicatly the ev 
iremeiv large blood filled cavernous space under 
nrath the urethral muscuhris mucosc can be seen 
to be partly thrombosed Gland like structures 
apart from the small ones that have developed from 
llrun s nests and he in the musculans mucose 
cannot bt found m this case, nor can thei be seen 
m the urcthroiaginnl septum The whole urethra is 
infiltrated by round cells and presents a picture of 
senile atrophi 

CvSF 4 Notes 1664 '30 Urethra and bladder of 
a woman of 35 icars were opened longitudinallv 
No macroscopic peculiarities were noted In the 
posterior portion of the urcthn microscopic tubules 
of the characteristic shape of the prostate and 
Covvper’s glands and situated deeply in the muscula 
ture and passing deeply through the urethrovaginal 
septum similar to the cases described are present 
In most cases the covering consists of one or two 
rows of epithelium The content of these glands is 
a homogeneous mass stained red with eosin, which 
may be likened to pseudomucin 

CvsES Notes 2461/30 Urethra and bladder of 
a woman of 62 years The specimen was presen ed 
unopened with formalin and cut m parallel longitud 
inal series The microscopical sections allow a clear 
view of the whole length of the urethra If one con 
centrates at first on the portion of the externa 
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urethral orifice, one can see Skene’s glands ducts as 
tubules, most ol them running pirallel to the 
urethra, t\indmg a little and crinkled, othich b\ 
theif direction and arrangement remind one of the 
para urethral ducts oC the male urethra The gland 
structure around the urethra contains too micro 
cistic Widened formations to be identified with 
prostatic elements b\ their arrangement and 
character In most cases the formations are cov ered 
with a two row epithelium which is chiefla of the 
cubical or low cjlmdncal tape Moreover the con 
tent of these formations reminds one of the acim of 
the prostate because here are piled up forms con 
sistmg of a homogeneous mass, stained red with 
eosin, similar to the amjlaceous corpuscles Some 
of the microcjsts also contain large quantities of 
the same brownish material, apparenth originating 
b> the confluence of small similar formations 
Scattered in the mass itself, one finds chalk which 
ma> be considered as being the origin of prostatjc 
concretions In approaching the posterior part of 
the urethra, one recognizes branches of the prostatic 
gland or Cowper’s glands reaching deepl> into the 
urethrovaginal septum, apart from formations in 
larger quantities, previousl) described 

Case 6 Notes 4363/30 Bladder and urethra of 
a woman of 48 >ears were removed intact and filled 
with formalin After fitation, longitudinal cuts as 
far as the neck of the bladder were made throughout 
the whole length of the urethra The epUhehum at 
the base of the urethra shows histologically the same 
character as the transitional epithelium of the 
bladder, inclining in some places to the formation of 
papillie In addition , one finds three ty pes of glands 
in this portion first those corresponding to the type 
of Brun’s cell nests and which are accordingly 
developed from epithelial buds by central liquefac 
tion, second, there are solitarv glands or cysts 
cov ered w ith some rows of epithelium situated as a 
rule just below the urethral epilhelmm (pen 
urethral glands), and third, the more acinous in 
tyre, with numerous excavations and niches, the 
ramifications of which reach deeply into the urethra 
vaginal septum 

Contrary to those previously described, it seems 
that these acmi are embedded m gaps of the twisting 
smooth muscle bundles, w here they remind one v cry 
much of the male prostatic gland The other types 
are almost arcular and are surrounded b> a ringed 
layer of smooth muscle 

Case 7 Notes 4621/30 Urethra and bladder of 
a woman of 56 years, were opened and preserved 
Senes cut in cross section from the bladder neck to 
the external urethral orifice Macroscopicallv, one 
«n see a medium bulging originating m the base of 
the urethra Microscopically , the portion bclongmg 
to the neck of the bladder and to the trigone 
respiectively , is rich m Brun s cell nests and in small 
cysts which originate in the nests Bv their close 
relation to the upper epithelial layer, they can 
hardly be confused with other formations The 
posterior portion, which is adjacent to the bladder 



trig 3 Specimen removed from Case i 

neck, shows a strange condition Corresponding to 
the verumontanum, large cyst formation^ of the 
prostatic utnculus are to be found The cystic 
cavity thalis present heredevelops by the confluence 
of the two sammetrica) cysts which look as though 
they had been previouslv covered, partly by several 
rows of cubical epithelium and partly by transitional 
epithelium The contents consist of a fine threaded 
and a finely granular mass Around this utnculus, 
prostatic glands and ducts are spreading, compUtely 
identical to the male colliculus Thev are scattered 
about m the winding of the muscle bundles Also 
m the middle portions of the urethra as well as m 
the anterior portions, formations similar to those 
described are to be found A few gland ducts of 
the tape of the prostatic and Cowpers glands 
respectively, are to be found in the urethrovaginal 
septum 

Case 8 Notes 6630/30 Urethra and bladder 
from a woman of 49 years showed no anatomical 
peculiarities The specimen was opened longitud 
inafh and preserved In the postenor urethral 
portion histologically large glandular structures are 
to be seen, which are arranged m an acmous collec 
tion They penetrate deeph into the smooth muscle 
layer The glands are mostly covered by a two row 
epithelium and soUtara branches pass finally fairly 
deep down into the urethrovaginal septum They 
present a picture of Cow per s glands and are com 
parativelv poor m secretion 

In consideration of the findings, the first 
two cases arc the most sinking because gen- 
uine concretions are to be found in the poste- 
nor urethra It can be proved absolutely 
that these formations have an autochthonous 
development and that they are not small 
stones which have passed down the upper 
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Tig 4 Case ] Subepithelial prostalic duct containing 
concretions 

urethral ducts, because the concretions arc 
sticking m the musculans tnucosT and can 
be removed onlj mechanically 

The question now anscs whether the con 
cretjons originate in preformed ghnds, micro 
cysts or cavities, or whether they arc perhaps 
phleboliths of the corpus cavernosum As the 
para urethral glands and ducts, which can be 
seen by the description already given, con 
tain no concretions or their precursors, and 
as further reflection leads to the certainty 
that the small cysts originating in the Bnin 
Limbeck nests can never show concretion 
building, one comes to the natural conclusion 
that only the rudimentary prostalic portions 
can be considered as being the site of origin 
of the small stones 

Actually, the glands which have been found 
in the two cases correspond morphologically, 
and also according to their arrangement, to 
the male prostatic glands 



In nearlv all the female urethras which 
hive been examined and described here, 
gluHl like formations were to be seen These 
represent, on one hand, urethral ducts (ductus 
para urethralcs) according to Skene, and on 
the other hand, as Tclix, \agel, and Waldeycr 
have already stated, formations of the t\pe 
of prostatic glands The findings mentioned, 
show that m the prostatic glands (so called) 
which have, up to now, not met with general 
approval, the presence of the smallest con 
crctions, which arc like coarsely ground pep- 
per, could not be proved (Fig 7 ) Another 
proof that the gland like formation m the 
urethra is of a prostatic nature is that the 
concretions may be traced b\ their deep 
penetration 

In most of the ca'ics, it could be shown that 
the small gland complexes, which are some 
times quite close to the vaginal muscularis 
mucosx, are almost detached from (he general 
gland structure of the urethrov iginal septum 
According to their situation, they correspond 
to Cowper’b ghndb and it is therefore more 
likely that a rudiment of Cowper’s glands 
mav be seen in this formation If one looks 
upon this region from the standpoint of 
developmental history, one finds, in Corning, 
the definite statement that the gUnduhi 
bulbo urethralcs (Cow pen) arc only to be 
found rn 4S millimeter long embryos, and 
that the prostate corresponds ontogenetically 
and phylogenetically to a complex of urethral 




Fig 6 Amylaceous corpuscles m prostatic acinus 
Case 3 


glands ^vhich break through the tunica 
muscularis They completely surround the 
urethral prostatic portion by settling in the 
gaps of the interwinding muscle bundles 
Corning expressly mentions that the urethral 
prostatic portion corresponds to a part of the 
female urethra and urogenital sinus The 
openings of Wolff’s and Mueller’s ducts must 
be considered as the upper border of the 
urogenital sinus This makes an area between 
these two points and the openings of the 
ureters into the bladder, which is not only 
the origin of the tngonum, but also provides 
the internal orifice of the- urethra and the 
upper part of the urethral prostatic portion 
In the male fetus, a primitive orifice of the 
urogenital sinus develops in the penneum, 
but this closes early Therefore the female 
urogenital sinus, i e , the vaginal v estibule, may 
bt, compared with the lower part of the ureth- 
ral prostatic portion underneath the colliculus 
seminalis and the pars membranacea of the 
urethra of the male fetus, whereas the female 
urethra ongmates from (i) Mueller’s prom 
inence (colliculus semmalis of the male 
fetus), (2) the part bordered by the internal 
urethral orifice which corresponds in the male 



I ig 7 Cross section of female urethra Cyst formation 
corresponding to the % erumontanum surrounded by pros 
tatic glands Case 7 


to the upper part of the urethral prostatic 
portion (Corning) According to Oudemanns, 
the glandulaj bulbo-urethrales m marsupials 
occur throughout the \vhole length of the 
urogenital canal and in such thick layers that 
they make a fusiform swelling, which by an 
error has been taken for the prostate It is 
only when glands also occur outside the 
smooth musculature of the urethra, that we 
can speak of the prostate m the correct sense 
of the word According to Coming, there is, 
in human beings, a possibility that prostatic 
tissue develops in the course of the pars mem- 
branacea or cavernosa as a case described by 
Luschka proves Here on the dorsum penis 
and the border of the pubic hair, prostate 
tissue could be found 

Further, it is not uninteresting to mention 
new experiments made by Lowsley, as a com- 
parison of the cases described to the state of 
development of the male prostate 

In the third month, the first foundations 
occur on several parts of the urethral pro- 
static area There are five existing groups, 
from which the one originating m the poste- 
rior urethral wall above the opening of the 
prostatic vesicle, furnishes the middle lobe, 
the two on both sides of the colliculus furnish- 
ing the two lateral lobes One lobe develops 
behind the prostatic vesicle as the posterior 
section and finally a foundation on the 
anterior urethra! wall develops into a rudi- 
mentary anterior lobe As dus complex of 
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questions is very important for the solution 
of the problem of prostatic hypertrophy, the 
subcervical glands (Albarran) should be spe* 
cially mentioned At the same time as the 
development of the urogenital sinus, the pre* 
prostatic elements, which can be identified as 
Skene's ducts and para urethral glands, whose 
openings into the vaginal vestibule lie on 
both sides of the external urethral orifice, 
developed from the posterior wall (Corning) 

It can be stated, therefore, that m the fully 
developed female urethra, two kmd^of gland 
ular formations can be found, such as Sachs, 
in his various publications, has dcscnbcil 
These are the pen urethral and para urethral 
glands The material examined here definitely 
shows that the unilocular formation^ covered 
with several rows of cylindrical epithelium, 
can be considered as para urethral glands 
whose origin from the Brun Limbeck cell 
nests Is an established fact 

It can be seen immediately that the evsts 
found here are identical with those found in 
cystitis and pyelitis cystica, the phases of 
development which are very well known 

UTiercas the prostatic elements show pen 
urethral arrangement they arc acmous in 
character and covered with a two row low 
cylindrical celled epithelium The micro 
scopic examination of normal bulbo urethral 
glandulx (Cow pen), which arc in elderly men 
only poorly developed, shows a great similar 
ity to the prostatic glands and the secretion 
product shows also much resemblance to the 
prostatic secretion In the same way that the 
prostate is in rudimentary relationship with 
Skene’s ducts, so the buds of the pen urethral 
glands can be proved to he also as rudiments 
in the urethrovaginal septum In a corre- 
sponding scries of experiments, these glands 
may be demonstrated 

CONCLUSIONS 

I The female urethra shows much re- 
semblance to the male urethra, especially in 
its relationship with accessory glands, genital 
apparatus, and Cow per s glandulai bulbo 
urcthrales 


2 The unilocular cysts and Skene’s ducts 
arc to be considered as para urethral glands 

3 Acinous formations are of prostatic on 
gin, especially when they arc embedded in the 
smooth musculature 

4 Corresponding to the colliculus semi 
nahs, a submucous cyst is to be found m the 
female urethra surrounded by prostatic glands 
so that the prostatic utnculus can be seen m 
rudimentary form 

5 The concretions which are eventually 
found in the prostatic glands correspond 
morphologically and m their consistency 
ab^lutely to the male prostatic concretions 

6 1 he phy siological and pathological ana 
tomical findings which have been mentioned 
arc of an importance for the application of 
urology, which should not be underestimated 
as concretion formation in the urethral 
muscularis mucosx. may cause severe comph 
cations, such as ulcers, phlegmons, or stne 
turcs 
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T his work represents an experimental 
study on the production of peritoneal 
immunity m rabbits b> the mtra* 
peritoneal injection of inert substances, and 
a stud> of the local cellular changes concur- 
rent ^\lth such immunity 
Ixical peritoneal immunitj can be induced 
m animals by repeated mtraperitoneal injec- 
tions of living bactena, as shown by Goldblatt 
and Steinberg, and by injections of dead bac- 
tena, as shown by Herrmann Similar local 
immunity has been obtained by the use of 
such non-specific substances as physiologic 
solution of sodium chloride (14), nuclem (3), 
gum arable (7), and various oils (15) 

METHOD OF STUDY 

The studies are the outgrow th of an attempt 
to produce rapidly peritoneal immunity after 
the methods of Besredka for producing cu 
taneous immunity The> are divided into 
methods of producing peritoneal immumtj 
with non specific substances, and observa- 
tions on the associated cellular changes 
Studies on production of immunity A strain 
of hxmoljtic streptococcus of moderate viru- 
lence w as grown m dextrose broth for a period 
of 10 da>s A sterile filtrate was obtained bj 
using a Berkcfeld (N) filter Intrapentoneal 
injection of this filtrate into rabbits was fol- 
lowed in most instances by death withm a 
few hours Boihng the filtrate for 30 minutes 
removed or grcatlj reduced this toxicitj 
Animals were given intrapentoneal injections 
of 20 cubic centimeters of the heated filtrate on 
alternate days for four doses Four dajs later 
these rabbits, with an equal number of con- 
trol animals, were given mtraperitoneal injec- 
tions of a lethal dose of a 24 hour live culture 
of hemolytic streptococci Within 2 to 8 dajs 
after the injection, all of the control animals 
died, whereas the inoculated animals re- 
mamed alive and active 
Similar experiments were then performed, 
m which sterile dextrose broth and a 10 per 


cent sterile solution of glucose were used as 
the immunizing substances These substances 
proved equally effective in produang pen 
toneal immunity against hrcmolytic strepto 
COCCI Some of the immune rabbits m this 
group subsequently were inoculated mtra- 
pentoneallj with a lethal dose of a 24 hour 
culture of colon bacilli The control animals 
were all dead within 1 2 hours after this inocu- 
lation, whereas, m the prepared animals, 
cv idence of ill effects \v as not seen 

In none of the animals w as there ev idence 
of formation of adhesions as a result of irrita- 
tion from the injected solutions This is in 
accord with the work of Cunningham (4), 
who showed that after 14 daily mtrapen- 
toneal injections of 10 per cent solution of 
glucose, desquamation of the peritoneal meso- 
thehum is not sufficient to permit formation 
of adhesions 

Studies were next made to determine the 
minimal time required adequately to immun- 
ize rabbits against marked intrapentoneal in- 
fection The immunizing substances were 
heated streptococcus filtrate, dextrose broth, 
10 per cent glucose m physiological solution 
of sodium chloride, 5 per cent glucose in 
physiological solution of sodium chloride, and 
I per cent solution of sodium chloride The 
animals used for the test may be div ided into 
two mam groups Animals in one group w ere 
given intrapentoneal injections of the various 
solutions twice daily for 2 day'-s, and those in 
the other group received three injections over 
a period of 24 hours In both groups the test 
inoculation was given either 8 or 16 hours 
later Normal control animals of correspond 
mg size were inoculated simultaneously , using 
the same dosage from the same culture of 
h-emolytic streptococci The inoculation used 
as a test m this senes of experiments was of 
sufficient dosage to kill all of the controls 
within 24 hours However, this inoculation 
reduced the percentage of recoveries among 
the animals prepared over a penod of 2 days 
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I ig I I'hagocj iQsis of leucocytes anj sirqttococci by 
macrophages in the peritoneal fluid from an immunueil 
rabbit (Gram stain X 1000) 


to 80 per cent, find among those prepared 
o\cr a period of i da> to 54 5 per cent In 
a few instances, definite immunity was present 
30 hours after the initnl immunuing injec- 
tion, but in 80 per cent of the cases about 64 
hours were required for a defense mechanism 
to dc\elop, of sulTicicnl strengtli to gi\c pro 
tcction Increasing the period of immuniza- 
tion will increase the rcco\ erics to too per 
cent, as shown in the prcMOUS experiments 
(Table I) 

Study of cellular changes Considerable 
studj has been made of the cellular content in 
peritoneal exudates induced in animals by 
intrapcritoneal injection of aanous irritants 
Durham noted a leucopcmc period in the first 
hour, which was followed b> poljmorphonu 
clear leucocytosis The macrophages, with 
great phagocytic power, appeared after 15 
hours Von Mikulicz found general as well as 
local hjperleucocytosis Buxton and Tracy* 
found the number of macrophages markedly 
increased 24 hours after inoculation of pre 
pared animals Witts found the number of 
polymorphonuclear leucocj tes in guinea pigs 
to reach a peak m 12 hours, and after 24 
hours found them to be rapidly replaced by 
macrophages and lymphocytes Mctalnikov 
and Toumanoff found that the more guinea 
pigs are immunized or sensitized, the more 


TABLr I — SUMMAR\ OF RESULTS ON 


PFRITONEAL IMMUNIZATION 



rapid anti intcnsn e is the mtrapentoneal reac 
tion by the cells to defend the organism Gay , 
Clark, and Lmton found local pleural immu 
nity against the streptococcus to be dependent 
on the presence of clasmatocy tes in the pleural 
tissue and exudate A large number of poly 
morphonuclear leucocytes alone would not 
confer immunity Buxton and Torrey,how 
c\cr, reported on data which suggest that the 
macrophajfcs cannot cfTcctixely dispose of 
eschcnclua coll unless there is considerable 
polymorphonuclear response 
The observations on peritoneal smears are 
presented to show the relationship which 
seems to exist betw ecn the presence of certain 
cells, the so called macrophages, and local 
immunity against the hxmolytic slrepto 
coccus The term “macrophage” is to be 
used, as Witts uses it, to include cells which 
may be classified either as tissue clasmato 
cy tes or monocy tes of the blood 

Smears w ere made from the peritoneal fluid 
obtained at necropsy or by peritoneal punc 
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Tig 3 Infiltration of the omentum of an immunized Pi}. 3 Macrophi^es and pha(,ocytosc(l streptococci 
rabbit with macropluges (heniatOTjlxn and coin stam within the omcntiun of in immunized rabbit (Gram stun, 
Xjqo) Xioooi 


ture Ihc smears ■were stamed b> Wnghl’s 
and by Gram’s method 
The results 0/ this stud> (Table II) shon 
that m those animals which survive the initial 
assault of the inocuKtion, there is moderate 
to marked cellular response in the peritoneal 
fluid Phagoc>tosis, chiefly by the macro* 
phage tells, is a prominent feature, there arc 
few bacteria free m the exudate (Tig 1) In 
contrast to this, the smears from animals that 
succumbed to the inoculation contained few 
'cells, practically no evidence of phagoc> tosis, 
and a great number of free streptococci There 
was a change m the proportion of the different 
t>pes of ceils in the smears according to the 
length of time they were taken after the ini- 
tial preparatory injection and interval after 
the test inoculation Trom the immune ani- 
mals which were inoculated about 30 hours 
after the hnt immuniaing injection, the smears 
taken 24 hours later disclosed a high percent- 
age of poU morphonuclcar leucocytes, \,hcreas 
the smears from the animaib winch were in- 
oculated 40 hours after the initial injection, 
with one exception, disclosed a jirLpondcnance 
of macrophages In those animals kiflct! a or 
more dajs after inocuhtion, the number of 
macrophages rapidly took Ihc ascciuhncy 
The number of cells m the smears reached a 
peak on the second to third day after inocula- 


tion, in smears made on the fourth day the 
number of cells was greatly reduced and the 
m ijority held bv the macrophage cells on the 
second and third days was being reduced bj 
an increasing number of lymphocytes 

Goldschmidt and Schloss found increased 
bactericidal power of the omentum of animals 
after a second laparotomy Portis reported 
cxpenmcntal evidence to show that the 
omentum is a factor m production of anti 
bodies following mtrapcrjtoncal injection of 
the antigen, and stated that the dasmato- 
cy tes appcaretl to be dcfimtcly involved in this 
production Cunningham (5) slated that the 
majority of the cells in the peritoneal exudate 
during inflammation arc derived from the 
dasmatocylcs, which occur dnefly in the 
ncighborhoo<l of blood vessels and in the 
taches imUuscs of the omentum Hama/aki 
accredits the milk spots of the omentum with 
the supplying of histocytcs to (he abdominal 
cavity 

A comparative study showed a marked con- 
trast both in the gross and the microscopic 
appearance of the omentums from protected 
and from non protected animals ihc gross 
appearance of the omentums from the animals 
which had been adequately immunirci! was 
uniformly characteristic Ihc loosely folded 
omentum had a light, flesh color with mucoid 
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covering Bj tnnsmittcd light, the unfolded 
omentum 'ippeircd is a thin white mem 
brane with manj small, branching blood \cs 
scls surrounded b> 1 narrow zone of milk* 
colored tissue, the so called milk spots or 
laches lailcuses Minute caseous particles 
were found in a few of the omentums that 
were immune but the appearance asawholc 
IS strikinglj (lifTercnt from that of the non 
protected omentums which were either graj 
ish or haemorrhagic, and in which there were 
areas of necrosis or of miliary abscesses 

A microscopic stud> of these omenta 
stained by the hematoxy Im and eosin or Gram 
method showed marked histological differ 
ences depending on the previous preparation 
of the animals from which they were taken 
(Table II) 

Sections of omenta from immune rabbits 
showed moderate to heavy infiltration of 
macrophage cells with marked phagocytic 
activity, whereas the number of polymor 
phonuclear leucocytes contained m them 
might vary from many to few (Figs 2 and 3) 
In studying the sections of the omenta from 


non immune animals, I was impressed by the 
small number of macrophages seen and the 
large number of polymorphonuclear Icuco 
cy tes scattered throughout or massed together 
in many places, forming miliary abscesses 
(rig 4) 

Ihc study of omental sections from the 
animals m the groups prepared over the 
shorter periods of time is intensely interesting 
because here were found sections from pre 
pared animals, some of which survi\ed and 
some of which succumbed to the test inocula 
tion In the prepared animals which died, the 
omenta contained slightly heavier infiltration 
of macrophages than w as noted in the control 
animals, but the actual number was still 
small Practically all of the free cells of the 
omenta were polymorphonuclear leucocytes, 
which were often seen as masses of dismte 
grating cells The dilTcrcncc between this 
picture and th it seen m the sections from sur 
Mving animals is one of degree, and -seems to 
be e^entially an increase m the total number 
of macrophages present m the latter It 
would seem that m the animals undergoing 
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Fig 4 A mass of dismtegratmg polymorphonuclear 
leucocytes, with few macrophages, in the omentum of a 
rabbit that died from intrapenioneal inoculation (hema 
totjlinand eosin, Xiooo) 

the short period of immunization a degree of 
reaction, is found following inoculation, which 
IS borderline between that which occurs in 
local immunity and that which occurs m the 
absence of such immunitj 
In the sections of omenta taken from im- 
mune animals i, 2, 3, and 4 da> s, respective!) , 
after inoculation, a progressive increase m the 
number and percentage of macrophages was 
apparent In those sections taken on the 
second da> after inoculation the distribution 
of macrophages was uniform, and there was 
usually a preponderance of poljmorphonu- 
clear leucocytes (Fig 2) In sections taken 
on the third day after inoculation there was 
decrease in the number of poI>morphonucIear 
leucocytes and an increase in the number of 
macrophages, which were more numerous ad- 
jacent to the blood vessels In sections from 
animals killed on the fourth day after inocula- 
tion there was an extensive grouping of the 
small macrophages about the blood vessels 
and a less heavy infiltration of cells through- 
out the section (Fig 5) There w as suggestive 
evidence m some sections that these small 
macrophages might be budding from the 
endothelium of the blood vessels, but no 
definite studies were made concerning them 
The exact rdle which the macrophages play 
m the production of immunity is also ques 



Fi§ 5 Distribution of macrophages m the omentum of 
an immunized rabbit 4 days after moculation (hematOTylm 
and eostn, X200) 

tionable, but the evidence presented suggests 
that they are a significant factor m establish- 
ing local protection against the invasion of 
infection 

In this work, no attempt was made to com- 
pare the immunity produced by indifferent 
substances with that which follows mtrapen 
tonea! injection of specific bacterial antigens, 
because the immunity produced by the non- 
specific substances proved adequate to pro- 
tect the animals against enormous amounts 
of mtraperitoneal infection The injection of 
relatively innocuous substances, such as weak 
solution of glucose or physiological solution of 
sodium chloride, seems preferable to the m 
jection of foreign protein or bacteria which 
may often result in undesirable local and 
systemic reactions 

The pre-operative administration of solu 
tion of sodium chloride and solution of glucose 
in large amounts is often desirable Clinical 
tests may prove that the peritoneal cavity is 
a Valuable additional route for the adminis- 
tration of these substances Given m this 
way, they should serve the double duty of 
supplying the patient with nutritious lluids 
and of producing pentoneal immunity The 
production of peritoneal immunity, without 
produang untoward reactions, would seem 
to justify their use for such purposes only 
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SUMMAR\ AND CONCLUSIONS 

1 Local peritoneal immunitj against the 
hTmcljlic streptococcus can be produced m 
rabbits b> repeated intraperitoneal injection 
of \anous non specific substances 

2 A test inoculation of sufficient dosage to 
kill TOO per cent of the control animals was 
given m all experiments 

3 The percentage of recoveries among the 
test animals varied proportionitclj to the 
period of immunization Immunitj was adc- 
quatclj established in a large percentage of 
the animals about 60 hours after the initial 
injection, and immunit> was prove<l in 100 
per cent after several da>s 

4 An histological studj of peritoneal fluid 
and omental tissue indicates that this immu- 
nity is dependent on or is associated with, the 
presence of macrophages 
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CLINICAL SURGERY 


FROM THE MARIAIHLFER IMBVLATORIUM AND HOSPITAL IN VIENNA' 
THE SURGICAL TREATMENT OF DUODENAL ULCER 

Professor HANS FINSTERER, Vienna, and Da FELIN CUNH San FRANcrsco, Califorvia 


U NDER the heading of surgical treatment of 
duodenal ulcer there are various pro 
cedures available such as gastro-enteros- 
tom> , partial resection of duodenum and stomach, 
and for that penetrating ulcer w hich cannot be re- 
sected there is resection of the stomach for 
etclusion of the ulcer We have chosen as a 
subject “The Surgical Treatment of Duodenal 
Ulcer” featuring pnnapall> the “resection for 
exclusion” because the immeihate and permanent 
results are so favorable that the method is en- 
titled to wider adoption 
Gastro enterostomj has given little satisfaction 
and ver> unsatisfactorj permanent results in the 
hands of manj surgeons Von Haberer, as an 
illustration, gives onl> 37 per cent of his cases as 
remaining symptom free over a continued penod 
of time In the remaining percentage of his cases 
the ulcer persisted, did not heal, or there arose the 
added complication of a castrojejunal ulcer 
Schloffet gives 50 per cent of his cases m the same 
category 

With the material in the clmic here, gastro- 
enterostom> in gastric or duodenal ulcer has not 
been performed in lojearsexceptmararecaseof 
non-complicated duodenal ulcer m an aged patient 
if the referring phjsician was absolutely against a 
resection 

In a stud> of the last 619 cases of ulcer the fre- 
quency of gastro enterostomy is found to be about 
as follows resections for duodenal ulcer, 516, 
resections for gastric ulcer, go, gastro enterostomy 
for duodenal ulcer, 13 — showing a percentage of 
2 I per cent gastro enterostomies 
Dunng this senes there were performed an 
additional 12 gastro enterostomies in the follow- 
mg types of cases acute perforation of a duodenal 
ulcer and acute hemorrhage m a non-resectable 
ulcer In spite of operation death occurred m 7 of 
these cases of gastro-enterostomy 2 from ab 
solute stenosis of the pylorus followed b> inan- 
ition, I from embolism of the pulmonary artery 
secondary to a femoral thrombosis 

pnouanusDr 


Of the remaining cases of gastro-enterostomy 
only 5 cases are stnctly symptom free, 4 are ini 
proved only to the extent that they are symptom 
free as long as they restrict their diet The re 
mamder are unhealed, 3 being subject to repeated 
hemorrhages and all have developed a gastro 
jejuna! ulcer Three of these latter have been re 
operated upon and the ulcer has been demon- 
strated 

It appears worthy to note that the more recent 
literature from England and America indicates 
fewer favorable permanent results than was 
formerly reported Conspicuous examples are 
Pannet, of London, reporting 3: per cent un- 
favorable results, Lew isohn, of New York, report- 
ing 50 per cent failures and 24 per cent of these 
developing a gastrojejunal ulcer, while Karl 
Meyer, of Chicago, observed that as high as 35 per 
cent of patients develop a gastrojejunal ulcer 
following gastro-enterostomy 

The resection of the duodenal ulcer itself which 
was formerly thought to be much more dangerous 
than the resection of a gastric ulcer has found m 
creasing popularity, so that today m Austria and 
also m Germany it has come to be the method of 
choice This has been more or less since the 
publication of the works of Clairmont and von 
Haberer m 1917, advocating it 

If an ulcer of the anterior wall penetrates into 
the pancreas so that the excavated pancreas forms 
the floor of the ulcer then, in order to avoid an 
opening into the duodenum and an infection re 
suiting from it, the excision of the ulcer base from 
the pancreas, as in a malignant tumor, is not only 
extremely difficultfrom a technical standpoint but 
is also dangerous, because any lesion of the pan- 
creas may very easily lead to an acute necrosis of 
the pancreas This is as was formerly advocated 
by Clairmont and vonHabererandothersurgeons 

As an illustration, Clairmont reported 5 deaths 
from necrosis of the pancreas in his first too cases 
of resection of the duodenum We have nev’er re- 
moved the ulcer base or floor in a penetrating 

t Zvns &itctoT 
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doreal vertebra 

ulcer but rather ha\e separated the ulcer border 
awaj from the li\cr or pancreas leaving the luse 
and then closing the hole in the duodenum or 
stomach temporarilv b> suture and proceeding 
w ilh the resection Contamination of the field of 
operation b> the acul stomach contents can be 
prevented b) shutting off the stomach from the 
p>lorus V, iih a wide clamp The use of the suction 
apparatus dircctl> in the area while the dissection 
IS going on will also absorb what little stomach 
contents maj come into the field 
A small amount of stomach contents leaking 
into the field while the ulcer is being resected is 
not alarming as wc do not believe the gastric con 
tents to bchighl) infectious, as vve have seen cases 
of perforation in which the entire abdomen was 
filled with the acid stomach contents at the time 
of operation, but which healed without anj cvi 
dence of infection, and m which onlj a mechanical 
cleansing of the abdomen had been done These 
patients had been operated upon w ilhm 12 hours 
of perforation, however, and bacterial changes had 
probably not >cl had time to take place 

In the clinic material here, there has not been 
one death from peritonitis following resection of 
an ulcer by the method mentioned The few 
instances of death from peritonitis have been in 
cases of ulcer of the anterior wall and have been 
due to infection from without 


In cases in which the ulcer penetrates the 
pancreas and extends far ou tw ard, that is to sa> as 
far as the ampulla of Vatcr, and it is impossible to 
isolate the common bile duct from the callus 
infiltration of the ulcer, then the resection of the 
ulcer IS not onlv extremely difficult technically 
but is also dangerous to life because of the im 
possibility of making a satisfactory and safe 
closure of the duodenum The suture usualK 
Rives way, and peritonitis ensues with fatal 
termination or the development of a duodenal 
fistula In a case in which the ulcer has invaded 
the common bile duct the latter mav be eroded and 
liavc an opening in the ulcer base so that a 
sjiontancous choledochoduodcnostomy has been 
made If during the operation this lateral opening 
ts overlooked m the resection of the ulcer there 
will occur cither a tlifTusccl bilian peritonitis oral 
least the development of a biliary fistula which 
miv later require a second operation WTien the 
erosion of the cholcdochus is noted dunng the 
resection then, as a lateral suture of the bile duct 
IS imjKissible without incurring a stenosis it be 
comes necessary to ligate the common duct com 
plctelv and implant the cenlnl stump into the 
descendent portion of the duodenum or after 
bgalure of the duct (0 perform on anastomosis 
lietween the gall bladder and the duodenum In 
those cases in w Inch the common duct cannot be 
isolated from the callus infiltration of the ulcer, we 
arc unable to determine whether the duct is 
eroded laieralK or not Therefore the ulcer is left 
IK ji/ii and the ‘ resection for exclusion ’ is 
performctl 

The ‘ resection for exclusion" which Professor 
Finstcrer has practiced for 14 years and which he 
dcscril)c<l m jqiS m /rnlralblalt fiirr Chtrurgie 
consists in the following The antrum is severed 
two fingerbreadths centrallv from the py lorus, the 
distal part is closed by suture in Iw o lav ers, and is 
thcncovcrcvl by the gastrocolic omentum Then 
two thirds of the proximal part of the stomach la 
resected Complete severance of the antrum ex 
eludes the ulcer from the acid stomach contents 
provided retrograde filling of the duodenum has 
been prevented by a correctly made anastomosis 
In this manner even the largest penetrating ulcer 
will completely heal in a short time In one such 
case the patient died 7 w ccks after the first opera 
lion from an acute gangrene of the gall bladder 
andmultiplelivcrabscesscs Theautopsy showed 
that the ulcer base was completely healed Rc 
moval of the antrum, which represents the motor 
of the secretory apparatus, and removal of the 
mucous membrane of the pars media of the 
stomach, wherein the hydrochloric acid is se 
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creted, permanently removes the hy peracidttv , 
and m this nay the recurrence of a gastrojejunal 
ulcer, V, hich is the usual cause of a relapse after a 
resection for exculsion, is avoided 

The technical operative procedure in a case of 
clinicallj diagnosed duodenal ulcer is about as 
foHovvs One hour before operation the patient is 
given 02 grams pantopon, ]ust prior to coming 
to operation 015 to 02 grams morphine is 
given w ith 0005 grams atropine The amount of 
morphine may sometimes be lessened, dependent 
on the state of health of the patient, or for other 
reasons It is used mainly to overcome any 
nervousness or apprehension on the part of the 
patient 

An exact block anesthesia oC the abdominal 
wall IS made so that an absolutely painless open 
mg of the abdomen in the midlmc is possible ‘ 
The abdomen is opened with a midhne incision, 
ensiform to umbilicus In order to make the 
anesthesia more complete a one-half per cent 
solution of novocain adrenalin is injected into the 
peritoneum of the abdominal vail from, withm, as 
tar as possible ax.ay from the inuUme Local 
injection of the splanchnic plexus is then made by 
means of a long needle vhich is inserted between 
the vena cava and the aorta above the level of the 
hepatic artery and which lies on the body of the 
eleventh or twelfth dorsal vertebra Seventy 
cubic centimeters of a one-haU per cent solution 
of novQcain-adrenalm is injected here 

When the ansslhesia is completed the stomach 
and duodenum are exacomed from without A 
chronic ulcer of the anterior wall is easily demon- 
strated either by the radiating lines of scar tissue 
or by the formation of pseudodtverticula lying 
either on the side of the lesser or grciter curva 
ture In addition, large callus mfiltrauon of the 
hepatoduodenal ligament is often found The 
ulcer on the posterior wall, however, is not easily 
demonstrated especially if flat It is not visible 
externally, and if it lies far outward and pene- 
trates mto the pancreas it is particularly difficult 
to demonstrate and is very easily overlooked 
when It IS actually present 

In order to overcome this difficulty , it has been 
the custom to do a gastrotomy , i e , make a small 
mcision in the antrum, then w ilh the right index 
finger (without a rubber glove) enter and palpate 
the stomach wall from within and, through the 
pylorus, palpate the duodenal wail as far a& the 
papilla This prw^edure has repeatedly denuwi- 
strated ulcers in the descendent part of the 
duodenum near the papilla, particularly sraaU 

' r« cotnpJsi,f teclmmue see nnsterw Local Aomifwaias Uetbods 
»sa ReiuUain Abdomiiui Sufgety Translation by J Burke 



r>g 2 Drawing showing ligition of nght and left 
gaslro epipJotc arteries, B middle of stomach arcade 
missing 


posterior ulcers penetratii^ into the pancreas 
which, from the external midmgs alone, would 
have been completely overlooked 
In an ulcer penelrating the papcceas, the 
question is then to decide whether the ulcer can 
be resected without too great danger to the 
patient The adhesions between the descending 
part of the duodenum and the gall bladder, w faicn 
are usually present, are separated, then the 
pentoneum of the posterior abdominal wall 15 
incised at its junction with the lateral wall of the 
duodenum, and the duodenum is thus svifficiently 
mobdued to determine whether or not the ulcer 
on the posterior wall involves the papilla Then 
the margin of the hepatoduodenal ligament is 
incised, the common bile duct is exposed, and its 
course w ith relation to the posterior duodenal wall 
and the ulcer outlmed and examined If it is then 
detenmned that the ulcer does not involve the 
papilla and that the common bile duct can be 
isolated from the callus ulcer infiltration, then 
resection of the ulcer can be performed without 
undue danger to the patient 
The resection itself begins with the detachment 
of the gastrocolic ligament from the stomach 
Each individual vessel running from the left and 
right gastro epiploic arteries to the stomach is 
ligated close to the stomach, the arteries them- 
selves remaining intact No division is ever made 
by mass ligation below the arch When ligature 
of the vessels of tlie gaslrocohc omentum is made 
below the arch the omentum becomes dusky and 
necrotic, because the anastomoses passing to the 
transverse coion and to the middle cohe artery do 
not furnish a blood supply sufficiently rich for the 
omentum, especially one which is rich in fat On 
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the right side thib separation o( the gastrocolic 
ligament extends as far as the duodenum, on the 
left side a hand s breadth abo\e the middle of the 
greater curs ature e recognue the middle of the 
greater cur\ ature as that part in w hich the arcade 
of xessels is missing and in tshich the small 
arteries run toward the stomach and toward each 
other 

The nett step is the separation, in like manner, 
of the hepatoduodenal ligament and the lesser 
omentum from the stomach Before the duode 
num is detached from the pancreas, and if it has 
been determined to do a Ilofmeister Fmstcrer 
modification of the Billroth II operation, the 
first jejunal loop is looked for and fited with 
guide suture A slit is made m the transverse 
mesocolon close to the left colic artery from the 
base toward the arch, and through this sbi is 
passed the jejunal loop and the staj suture is 
clamped for later identification The left and 
fight borders of the slit are likewise marked with 
guide sutures The transverse colon, with the 
greater omentum, is then returned to the ab 
dominal cavit> and covered with a sterile com 
press 

The duodenum is then detached from the pan 
creas, a relativel> easy procedure when the ulcer 
IS on the anterior wall In those cases of pene 
traling ulcer the posterior wall of the duodenum 
IS separated from the pancreas and the callus base 
This IS done best by knife resection keeping as 
close as possible to the duodenal wall m order not 
to injure the pancreas itself This procedure pro 
duces a round hole with hard margins m the 
posterior wall of the duodenum corresponding to 
the base of the ulcer which has been left behind 
This is at once closed by several sutures made 
diagonally to the longitudinal axis of the duode 
num 


The deep excavated floor of the ulcer m the 
pancreas is mechanically cleansed with sublimate 
solution or sponged w ith alcohol The cautery is 
never used to cauterize the base, as experience has 
shown that m the casting off of the eschar a large 
pancreatic vessel touched b> the cauterj and not 
suflicicntlj closed bj thrombus ma> begm to 
bleed and cause no little trouble 
Only when the distal margin of the ulcer is 
sharply separated from the pancreas is normal 
duodenal wall visible, so that it is necessary to 
separate the pancreas from the duodenal wall 
until at least l centimeter of normal duodenum is 
provided While doing this, sjjecial attention 
must be paid to the accessory pancreatic duct, 
which must not be injured m the diss“ction nor 
caught in a ligature because m some cases this 
duct mav constitute the chief excretorv duct of 
the pancreas After the pancreas has been 
separated from the duodenum, a crushing clamp 
IS applierl to the duodenum x centimeter proximal 
to us lowest dis<«ctcd edge and the clamp is then 
removed and the duodenum ligated m the furrow 
made by the crushing One centimeter distal to 
this ligature, a purscstrmg suture is applied wbch 
remains temporarily untied In order to keep a 
grasp on the duodenum, two stav sutures are 
applied 2 to 3 centimeters distallv, one on th* 
superior wall and the other on the inferior wall 
One centimeter proximal to the ligature of the 
duodenum a clamp is applied and, between thb 
clamp and the ligature the duodenum is divided 
by meins of the cautery Th“ proximal part is 
covered with sterile gauze and turned up out of 
the w i\ The distal part is held by means of the 
twostav sutures by the second assistant while the 
first assistant invagmates the stump into the duo- 
denum and the purseslnng suture is closed and 
lied by the surgeon Over the pur^estring suture 
two or three Lembert stitches are made, bringing 
always peritoneum to peritoneum and mvagmat 
mg the posterior w all, w hich is free, of peritoneum 
A suture is then made w hich takes in the edge of 
the hepatoduodenal ligament and the hepatocohe 
ligament and the duodenal stump m such manner 
that when it is closetl or drawn together and tied 
the duodenal stump becomes buried under, i e , 
becomes retroperitoneal and covered over 
The resection then proceeds to the stomach and 
the left gastric arlerv must be ligated 
approaches the stomach after being given off the 
cccliac trunk A point is made of doubly ligating 
here in order to prevent anv later mishap by a 
possible slipping of the ligature, as a secondary 
hxmorrhage from so large a vessel in such cloie 
proximity to the aorta would be fatal before any 
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Fig 4 Drawing showing A, left border of mesocolon 
slit, B, posterior wall of stomach, C, clamp on lower lo 
centimeters of resected stomach edge to he used m anas 
tomosis 


Fig 5 4 First layer of Lembert sutures B, approximate 
point of first stitch, C width of anastomosis 
Fig 6 -I, Anastomosis completed, B, first three angled 
suture 


surgeon could stop the bleeding by any re 
operation A Paj r stomach clamp is then applied 
obliquely to the atib of the stomach from the 
lesser curvature near the cardia to the greater 
curvature near the gastrosplenic ligament In 
this manner the line of separation of the stomach 
lies in the line of the direct continuation of the 
oesophagus Just below the Payr clamp and 
protimalI> , the stomach is closed by a through- 
and-through continuous suture from the lesser 
cur\ature to as far as a point :o centimeters from 
the greater curvature 

Three lo centimeter clamps are applied distall> 
to the Payr clamp completely closing off the 
stomach The separation of the stomach is made 
by dividing with the scalpel between these clamps 
and the Payr clamps leaving a slightly larger mar- 
gin of tissue toward the greater curvature The 
resection is thus completed and there remains the 
anastomosis to be made 

A curved Do>en clamp is applied to the un- 
closed lower portion of stomach proximal to the 
Payr clamp but several centimeters away Grasp- 
ing the excess border of the lower part of the 
stomach edge with a tooth forceps, the Payr clamp 
IS removed by the first assistant At the same 
time the lower part of the stomach, which was not 
sutured, is caught temporarily by the surgeon 
with a broad lo centimeter clamp The Do>en 
clamp IS now removed and the upper part of the 
stomach, which has previousl) been sutured 
through and through, is covered bj two rows of 


interrupted sutures inverting the corner by 
means of a U suture 

Care should be taken here that the proximal 
part of the stomach especiallj that between the 
Do>en clamp and the clamp on the stomach edge 
IS empt>, otherwise the mucous membrane is 
pressed against the seromuscularis from within 
and, m the fixation of the mesocolon slit to the 
posterior stomach wall or m making the first row 
of Lembert sutures, it is possible for it to be 
caught m the suture This would be dangerous as 
peritonitis would inevitably follow With this in 
mind the left border of the mesocolon slit is fixed 
to the posterior wall of the stomach b> means of 
three or four interrupted sutures The anastomo- 
sis IS then made between the resected border of 
stomach and the first jejunal loop by means of 
three la>ers of sutures (Fig 4) The anastomosis 
IS about 10 centimeters in width 

It IS especially important at this point that the 
jejunal loop should he in correct apposition to the 
posterior wall of the stomach, the afferent portion, 
which IS fixed to the ligament of Treitz, must lie 
on the lesser curvature, and the efferent portion, 
which IS mobile, on the greater curvature The 
loop should not bt taken too short nor too close to 
Treitz’ ligament in order to avoid any kinking 
which ma> occur when the stomach stump is 
small or lies high up under the diaphragm or w hen 
the plica duodenojejunalis lies very deep The 
loop also must not be made too long or the 
afferent portion may sag and favor retrograde 
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Fig 7 Cross sKtion of stomach and jejunum iHus 
trating three angle suture 1 Anterior stomach wall B 
posterior stomach wall C, twice grasping jejunum 

filling The approximate distance on the jejunal 
loop from the plica duodenojejunalis m which to 
make the first stitch is gen“rallj from 3 to 6 
centimeters a\\a\, depending on the position of 
the plica the size of the stomach stump, and the 
degree of ptosis of the stump 
The first row of Lembert sutures is made inter 
rupted, stik being used The seromuscular la>er ts 
made with a continuous running suture of chro- 
mic catgut and when this lajer is completed the 
clamp closing the opening into the stomach is rc 
mo\ed and the Dojen clamp abo\e it is released 
slightly in order that bleeding \cssels m the mu 
cous membrane ma\ be caught and ligated If 
at this time an\ stomach contents escape the sue 
tion apparatus is used to aspirate tt With no 
clamp applied to the jejunal loop, the jejunum is 
opened and an> bleeding \cssels in the mucous 
membrane are caught with hxmostats and li 
gated An> bile present is also removed with the 
aspirator or, tf only slight, is simplj swabbed out 
The mucous membrane la)er of stomach and 
jejunum is then sutured with a continuous 
chromic catgut suture which is locked in each 
stitch in order to prevent hxmorrhage 1 he sero 
musculans laver of the anterior wall is closed b> a 
continuous chromic catgut suture m the upper 
portion while in the lower part interrupted sutures 
are used in order to prevent anj tendencj to 
stenosis which if anj is at this point 

In order to overcome the msecuntj of the three 
angle corner where the stomach closure suture 
meets the anterior and posterior suture of the 
anastomosis a special suture is made which 
grasps first the anterior wall of the stomach, then 
the posterior wall, then grasps twice the jejunal 
loop and draws this together m such manner that 
when tied the jejunum lies broad against this 
three angled corner and completel} covers it Bj 
making an additional one or two of these sutures 
above the first, the afferent loop is fixed higher on 
the stomach In this manner retrograde filling of 
the duodenum is overcome — a verj important 



lie £ A, Kisht border of mnocolon slit sutured to 
onlenor stomach wall B line of anastomosis completely 
covered with mesocolon 


factor, as anj retrograde filling following opera 
tion can cause the closure suture of the duodenal 
stump to give wa> because of the increased 
pressure In those cases of “resection for et 
elusion" where the pjlorus is left intact retro 
grade filling will prevent the healing of the ulcer 
and thus the operation will fail to help the 
patient 

When the anastomosis is completed, the right 
side of the mesocolon slit is drawn over the 
anastomosis and fixed to the anterior stomach 
wall with 4 to 6 interrupted sutures, so that the 
operative field above the mesocolon is completely 
shut off from the free abdominal cavity— a 
patlKulaily important step when the ulcer base 
has been left ih sUh or if there has been any 
escaped stomach contents in the field (fig 8) 

The anastomosis itself, w hich during the opera 
tion was in the upper abdominal region, lies now 
in the free abdominal cav itv It is important that 
the mesocolon slit should not be fixed 
anastomosis suture but at least two fingerbreadths 
above it and fixed to the stomach wall, otherwise 
an obstruction of the anastomosis by pressure or 
contraction will take place (Tig 9) 

In order to prevent any ptosis of the transver^ 
colon or any adhesion of it to the anterior a 
dominal wall, the gastrocolic ligament is caug 
below the gastro epiploic arteries and by 
two or three interrupted sutures is fixed to i 
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peritoneal covering of the pancreas and to the 
base of the mesocolon 

As a rule, the abdomen is closed tightly m three 
layers Howe\er, in a case of a penetrating ulcer 
in which the base has been left behind, a rubber 
drainage tube is inserted, which from the fourth 
day on is shortened a bit each day and is ent/relj 
removed m a week, provided there is no marked 
pancreatic secretion present, which occurs onI> 
ver> rarelj If m old patients there is» oozing or 
accumulation of blood or a bleeding vessel cannot 
be located, a drainage tube is inserted for 24 hours 
so that the blood is evacuated outward 

If the duodenal ulcer, due to its location and 
extension, cannot be resected, the “resection for 
exclusion” is performed In this operation the 
gastrocolic ligament is detached from the stomach 
for only two fingerbreadths proximal to the 
pjlorus and the lesser omentum the same At 
this point, the antrum is severed from the pjlorus 
between two clamps The proximal part is cov- 
ered with sterile gauze and turned out of the wa> 
while the distal part, held by the clamp, is first 
closed with a through and- through suture and 
then covered over b> Lembert sutures This 
stump IS covered with the remainder of the 
gastrocolic ligament and the small omentum 
The lesser omentum is then ligated toward the 
cardia and the left gastric artery is ligated in the 
typical place as before described The stomach is 
divided m the usual place as in a typical resection 
and an end-to-side anastomosis made with the 
first jejunal loop In a case in which there is well 
marked h}’pertroph> of the musculature the line 
of separation of the antrum must be farther awaj 
from the pylorus (three fingerbreadths) in order 
to make the Lembert sutures without an> stretch 



Fig 10 Resected antrum including pylorus 

mg or tension In these cases the mucous mem- 
brane from the eliminated portion of the antrum 
IS removed as far as the pylorus and there closed 
by a suture The seromuscularis is cut on the side 
of the greater and lesser curv ature making thus an 
anterior and a posterior flap which is overlapped 
and fastened by suture over the mucous mem- 
brane suture in order to make a safe and sure 
closure 

If the ulcer is located in the descendent portion 
of the duodenum and near the papilla, the pylorus 
also is removed in addition to the antrum, the 
duodenum being severed close to the pylorus 
The wound is closed by a through-and through 
suture, and la then covered by Lembert stitches 
The suture line is then covered with the gastro- 
colic ligament and the hepatoduodenal ligament 
The left gastric artery is ligated in the usual place 
and the typical stomach resection is made, and 
an end-to side anastomosis of stomach to first 
jejunal loop In these cases the abdomen is 
always drained (Fig 10) 

The anastomosis practiced by us has a distinct 
advantage over the anastomosis of the whole 
width of the stomach as described by Polya and 
Reichel, in that retrograde filling of the afferent 
loop and of the duodenum is avoided This is 
because the afferent loop is fastened upward and 
at a higher level than the efferent loop w hen the 
sutures are made at the three angled corner so 
that the anastomosis is m the direct line of the 
oesophagus and so that, when the patient is m the 
standing position, the loop does not become 
turned or fallen (Figs ii to 14) 

If one makes an anastomosis with the whole 
breadth of stomach as in the Polya-Reichel 
method, especially in cases m which only the 
antrum is resected, the stomach, which before was 
fastened to two fixed points (oesophagus and 
duodenum), is now freely movable on the right 
side and when the patient sits or stands can be- 
come turned to such a degree that there occurs a 
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C ulcer D papilla 

Fig 12 Finsterer resection patient standinj* I Suture 
of pylorus covered with Lembert stitches B obliteration 
of three angled corner and fixing of afferent loop at a 
higher level by means of same stitches thus overcoming 
retrograde tilhng C, ulcer D papilla arrow vihichshows 



rig 13 



Fig 14 


direct continuity of (esophagus stomach and jejunum 
Ilf. 13 I (Slya kcichel resection d, Anastomosis entire 
breadth of stomach 

Iig 14 Pfilya Reichel resection patient standing A 
\nastomosis entire breadth of stomach B, shonmg afferent 
loop at same level as efferent making retrograde filling 
easily possible C arrow shows possible direction of food 
current 


Stretching of the small cur\ aturc This causes the 
afferent loop to assume the same le\cl as the 
efferent and the food moving forward along the 
lesser curvature will reach the afferent loop 
instead of the efferent In order to overcome this 
defect m the operation, Retchcl suggested that an 
entero-anastomosis be made between the ascend 
ing part of the duodenum and the efferent jejunal 
loop This, however, favors the occurrence of a 
gastrojejunal ulcer in the jejunal loop Ijing above 
the entero anastomosis Due also to the danger 
of a gastrojejunal ulcer an anti colic anastomosis 
in which an entero anastomosis is al\va>s ncces 
sar>, IS never performed here 

In the cases of “resection for exclusion with 
excision of the mucous membrane the abdomen is 
alwa>s drained because of the possibilit> of an 
insuliiciency m the suture line closing the antrum, 
in which case the duodenal contents must have an 
outlet through the abdominal wall otherwise the 
life of the patient is in danger Drainage is also 
alwajs used m those cases of ‘ resection for ex 
elusion with removal of the pylorus in which the 
suture line closing the duodenum is made in in 
flamed tissue which is verj unreliable a slight 
tearing away allowing enough leakage to cause a 
diffused peritonitis if there is no dram, whereas 
with drainage the worst that maj occur is a 
duodenal fistula which will heal spontaneousl> 
(Figs IS and i6) 

Ihe Billroth I type of operation, which, since 
its recommendation b> von llaberer, is used by 
many leading German surgeons (Fnedemann) in 
cases of duodenal ulcer, seems dangerous because 
when a sufficient separation of the duodenum 
from the pancreas is made the posterior wall of 


the duodenum is free of peritoneum This with 
the extensive resection of the stomach, whjch b 
ncccssar> to prevent a recurrence of the ulcer, 
causes too great tension m the bringing together 
of the duodenum and stomach and the cutting 
through of the sutures is not uncommon The 
possibi]it> of peritonitis from an insufficient 
suture line is alwa>s present For this reason the 
Billroth I method is rarcl> used here m this clinic 
in cases of duodenal ulcer, e g , there were 34 cases 
m the last 10 >cars 

In cases in which there is a long mobile de 
scendmg part of duodenum with a ptosis of the 
stomach, wc make use of the modification of the 
Billroth I operation as described bj von llaberer 
This modification consists m anastomosing the 
stump of the stomach to the lateral wall of the 
duodenum, an end to side anastomosis or ter 
minolateral gastroduodenostomv (Figs 17 and 

In our material the upper part of the stomach 
IS closed and the anastomosis is made with the 
lower half (von Habercr uses the entire breadth of 
stomach) because, in using the whole breadth of 
stomach lumen, the contracting sutures produce a 
scries of folds in the stomach which maj favor the 
occurrence of a relapse 

The termmolateral gastroduodenoslomj b 
superior to the Billroth I method m that the 
stenosis, which occurs fairly often after this latter 
method and requires re operation, does not occur 
Second, less of the stomach need be resected than 
in the original Billroth I method, because if the 
gastric contents still contain anj efficient free 
hydrochloric acid after the operation it enters the 
duodenum at a point below the papilla of Vater 
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Fig 15 Finsterer resection (antrum left tn sjtu) 4 
Ulcer, B, papilla, C, line of resection leaving antrum and 
pjlorus, D, typical line for resection of stomach 
Fig 16 4, Showing typical anastomosis and position of 
the afferent loop, B, pjlorus left t« situ C, ulcer, D, papilla 
Fig 17 Typical von Haberer modification of Billroth I 


A, Duodenal stump, S, papilla, C, line of anastomosis 
using full breadth of stomach 
Fig 18 Billroth I modification used by Finsterer A, 
Duodenal stump, B, papilla, C, upper portion of stomach 
closed by suture, D, lower portion anastomosed with 
duodenum 


not above it as in the Billroth I method, and 
therefore it is at once neutralized by the alkaline 
bile and pancreatic juice The terminolateral 
gastroduodenostomj is especiaU> favored m 
\oung people who live in the eastern countries 
under poor hjgienic conditions and ivho are more 
or less liable to infections such as typhus, d>sen- 
ter> , and cholera 

The \on Haberer modification shares also with 
the original Billroth I method the danger of m- 
sufficienc) of the suture line when the sutures are 
made under undue tension and there is in- 
sufficient power of regeneration in the tissues 
Also there is the danger of a stenosis occurring by 
a kinking of the duodenum at the point where the 
descendmg and ascending portion join In the 
resection for exclusion the terminolateral gastro- 
duodenostom> is used when the descendent part 
of the duodenum is long and easily mobibzed, but 
in cases of ulcer extending to the papilla this is 
only rarely possible In our own material there 
were only 6 cases The only advantages over the 
usual end to side anastomosis with the first 
jejunal loop is that the amount of stomach which 
It IS necessary to dissect in order to obtain the 
same permanent end-result is much less 

AFTER-TREATMENT 

In all cases of resection m order to obtam the 
best results from the operation, the after-treat- 
ment IS equallj important as the exact perform- 
ance of the operation, especially m old people w ith 
chrome bronchitis, emphysema, etc 

For the first 24 hours after the operation the 
patient receives onlj a Murphy drip of either salt 
solution or 5 per cent glucose In the next 24 
hours, a tablespoonful of an alkaline mineral 
water or of told tea is given by mouth ev ery half 


hour If there has been no vomiting after 48 
hours the patient is given tea with miU^ in larger 
quantities so that after the fourth day a diet of 
milk, milk gruel, mashed potato, and tea with milk 
IS allowed This is increased according to the 
need of the patient until a point is reached in 
about 2 weeks when finely minced meat is added 
to the diet 

In cases of postoperative hsmatemesis, the 
Stomach can be washed out w ith the stomach tube, 
iced water being used even on the first day, with 
no danger to the suture line This usually takes 
care of the bleeding, but if not a second washing 
IS done and followed by using about 100 cubic 
centimeters of a 1 1000 solution of mtrate of silver 
which can be repeated once Intravenous calcium 
and subcutaneous injection of horse serum is also 
sometimes used 

A re-Iaparotom> for arrest of haemorrhage is 
quite difficult and usually of little value as a 
haemorrhage from a small vessel m the mucous 
membrane can bardl} be detected In our 
material there is only one death from post- 
operative bleeding That occurred 36 hours after 
operation m a case of penetrating ulcer of the 
duodenum in a patient who also had a severe 
alcoholic cirrhosis of the hv er It is probable that 
a blood transfusion might have saved thia case 
but It was not available at the time this patient 
was operated upon 

The severe degrees of atony of the stomach or 
intestine such as are not mfrequent in operations 
done under narcosis are entirely absent when 
local anaisthesia is used Gas is freely discharged 
from the bowel m from 24 to 48 hours after opera- 
tion In those patients who have been subject 
to severe chrome constipation or in those who 
have acquired a morphine or opium habit and 
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therefore must ha\e Urge doscb of narcottc after 
operation, meteorism sometimes occurs and is 
combated by using dry hot air, washing out of 
the intestine with v, arm w ater (temperature must 
be 40 degrees C to be effective), and pituitnn 
given 2 or 3 times dailj 

If there exists a peritonitis due to an infection 
introduced from without, unfortunately we have 
found any treatment pow erless, cv en enterostomy 
which IS so effective in those cases of po»t 
operative narcotic atony It has been tried re 
peatedly but without success 

It IS important that aged patients, poorer cJass 
laborers and similar ty pes, all of w horn suffer more 
or Jess from chronic bronchitis, should be taught 
to breathe deeply and regularly after operations 
and especially to cough while at the same time a 
nurse supports and helps them by making pressure 
with her hands against the recti muscles, in this 
way preventing any tension on the freshly 
sutured wound 

As the effort of coughing is thus free from pain, 
less morphine is required, which is favorable to 
the patient Although morphine lessens pain, at 
the same time it does away with the irritative 
cough which IS productive therefore morphine 
favors stasis and is harmful Expectoration is also 
encouraged by the regular application of warm 
camphorated oil to the chest in the last year we 
have been using transpulmm, a quinine deriva 
tive, as a prophylactic against pneumonia and 
have given this twice daily Patients over 60 
years of age must be gotten out of bed on the 
second or third day after operation and allowed to 
sit in a chair for short periods In the following 
out of this, postoperative scheme of treatment nc 
have found that many complications are avoided 
In our material there hav e been but 3 deaths from 
pneumonia in the last 1,312 cases of resection for 
ulcer It is curious to note that elderly people 
seem to give most favorable results, as in a series 
of 60 cases of resection of duodenal ulcer in 
patients all over 60 years of age and ranging from 
60 to 77 years in age there were no postoperative 
complications and no deaths 

END RESULTS AND UORTVLIIV 

Fortunately, deaths from pulmonary embolism 
have been rare in this clinic, only 2 cases occurring 
after resection for duodenal ulcer The possible 
explanation for this may be m the use of local 
aniEstbesia which does not harm the patient’s 
heart in any way or in the fact that all patients 
are put to bed after operation masbght Irendel 
enburg position with the trunk elevated m order 
to avoid congestion m the lungs and the trunk 


The field of operation can hardly be the starting 
pomt of an embolus as the efferent veins all open 
into the portal vein and emboli would tend to be 
earned to the hver and retained there In the 2 
cases occurring here one was m a woman 49 years 
of age with large v ancose v eins She had been up 
4 days when the embolism occurred on the tenth 
day after operation The other gave the usual 
embolism history a young man 28 years of age 
apparently m the best of health, on getting out 
of bed on the tenth day fell over and died im 
mediately 

The mortality after duodenal resection was 
comparatively high during the war (Professor 
Finsterer 49 cases with 4 deaths, a moriahtvo! 
8 1 per cent) This mortality was due to lack of 
proper equipment, improper selection of cases due 
to the exigencies of the occasion and also probably 
due to inexperience bmee the war the mortality 
has been steadily reduced as shown in the follow 
ing figures There have been 566 cases of resec 
tion of the duodenum with 18 deaths, a per 
centa^ of 3 t per cent That the mortality m the 
Billroth 11 modification operation is less than m 
the Billroth I operation can be seen by the fact 
that 429 of these cases were the Hofmeister 
1 instcrer modification of the Billroth II operation 
with lodeathsor a mortality of 2 3 per cent while 
137 cases were either the Billroth I operation or 
(he von Ilabercr modification with a mortality of 
8 cases or 5 8 per cent 

In the modihcation of the Billroth II operation 
as practiced by us, if the suture is carefulh made 
in three layers, any insufficiency of the anasto 
mosis suture is avoided because the jejunal loop 
IS movable, therefore, in any contraction of the 
stomach there cannot occur anv tension m the 
suture line On the contrary, m the original Bill 
roth I method and in the von Haberer modifies 
tion, if the suture line is under tension and the 
regenerative power of the peritoneum is insufi 
cicnt, there w ill occur on the third to fifth days a 
cutting through of the suture and a dehiscence of 
the anterior wall Thus a peritonitis occurs be 
cause the stomach shortened by the resection is 
stretched between two immovable and fixed 
points, i e the cardia above and the duodenum 
below With every contraction of the stomach, 
therefore, there is a pull on the anastomosis 
suture In our experience when the typical anas 
tomosis describ“d was used not only in duodenal 
ulcer but also in gastric and recurrent MStro 
jejunal ulcer, there has not been one death due to 
an insufliciency of the suture Imc 

In 137 cases of duodenal ulcer in which either 
the onginal Billroth I operation or the von 



FINSTERER AND CUNHA SURGICAL TREATMENT OF DUODENAL ULCER nog 


Haberer modification ^\as done there were 2 
deaths from peritonitis due directl> to an insuffi- 
ciency of the suture line Also in 116 cases of 
gastric ulcer and in 36 cases of gastrojejunal ulcer 
in tvhich the same t>pe of operation was used, 
there were 4 deaths due to an insufficiency of the 
suture line 

In the resection for exclusion m which the 
pjlorus w'as left tn situ there were ga cases with 2 
deaths or a mortality of 2 i per cent In 34 cases 
m which the pylorus was resected, the mortality 
rose to 14 7 per cent Three deaths were due to 
peritonitis secondary to the giving waj of the 
suture closing the duodenal stump In the last 6 
>ears, however, in the cases in which the pvlorus 
had been resected, there had not been a death due 
to peritonitis because in ever) case drainage had 
been used so that if the suture line gave way, 
which occurred m 4 cases, there occurred instead 
of a general peritonitis a duodenal fistula which 
later healed spontaneously 
After exery resection for a duodenal ulcer we 
insist on the most careful postoperative dietar> 
management because in all of these cases there 
exists a chronic gastritis \vhich must be given 
time to heal Tissue specimens w ill practicall) al- 
ways show marked chronic inflammatory change 
In estimating the permanent end results of 
operation, it is fair to count only cases in \ hich 3 
years haxe passed since operation, therefore, only 
cases operated upon prior to December 31, 1926, 
are used for statistical data Cases lost track of 
or whose subsequent history after operation is 
unknown should not he included in the total 
number of cases as among these unknown cases 
there may be a high percentage of failures Our 
experience has been that the number of cases 
which could not be traced for various reasons, 
loss of address, etc , is 6 7 percent of the total, and 
It IS fair to assume that among these untraced 
cases there may be many who do not answer our 
questionnaire because they are not cured and 
possibly have been re operated upon elsewhere 
We feel that all statistics which include 10 per 
cent or more of untraced cases in their total are 
valueless 

In 307 cases of resection for exclusion with the 
tjpical end-to side anastomosis, 2g3 cases are 
healed after a penod varjing from 3 to 14 jears 
after operation By “healed” is meant that the 
patients are able to eat any food xvithout discom 
fort, haxe gained in weight (several patients is 
high as 60 pounds), and that they haxe been able 
to follow their occupation Tour cases arc con 
sidered as improved but not healed because there 
are certain foods which thej must avoid or thc> 


complain of heartburn or gastric distress These 
have no pain m tlie region of the stomach but are 
suffering from an old tuberculosis which was pres- 
ent before operation Fen cases are classified as 
unhealed, that is the) have not been able to 
resume their former occupations, and they still 
complained of pain and gastric distress after oper- 
ation Among these there are 4 cases in which the 
s>mptoms present were not due to a recurrent 
ulcer but xvere caused by a chronic colitis, which 
existed prior to operation In 4 other cases the 
clinical symptoms suggested the presence of a 
gastrojejunal ulcer but it was not possible to prove 
this In one of these cases in w hich a later re-oper 
ation (choledochoduodenostomj ) was required a 
gastrojejunal ulcer was not found In 2 cases a 
recurrent gastrojejunal ulcer was proved at a 
second operation to be the cause of the symp- 
toms 

The first of these was a patient who had had a resection 
of half of a dilated stomach for duodenal ulcer in 1917, with 
no relief of symptoms Six > cars later he was operated upon 
for a gastrojejunal ulcer, and at this time it wa» possible to 
remove quite a large portion of the stomach, illustrating 
that the first resection had not been extensive enough 
This case following the second operation is now well 

The second case of gastrojejunal ulcer had been operated 
upon several years ago in another clinic and a gastro 
enterostomy had been done The duodenal ulcer had not 
healed $0 that a second operation was performed m this 
clinic The duodenum, p>lorus, and the antrum were 
resected as far as the anastomosis The symptoms recurred 
some time after this operation and a third operation, per 
formed in this dime rev ealed a gastrojejunal ulcer at the 
site of the old anastomosis This was resected and the 
typical radical operation for gastroji-junal ulcer was per 
formed This patient died of a peritonitis subsequent to a 
secondary infection 

In 71 cabcs in which were used either the Bill- 
roth I method or the von Haberer modification, 
the permanent results were much less favorable 
Six cases were classiiied as failures, or 8 5 per cent 
In 2 of these cases, there was a recurrence of the 
ulcer w hich required a second operation One case 
was a probable recurrence but w as not re operated 
upon and another case required a gaslro enteros- 
tomy to relieve a stenosis of the first anastomosis 
Following this gastro enterostomy the patient 
was well 

Xhc statistics quoting the permanent end- 
results in the resection for exclusion must be 
divided into tw o groups The first group includes 
those in which the pylorus with a small portion ol 
the antrum was left in ulu In 71 cases in which 
tins was done and which had been operated upon 
jn tfie period 0/ from 3 to 14 years ago, 63 cases 
are free from complaint, the body weight has 
increased (m some cases as high as 70 pounds), and 



IIIO 


SURGrRY, GYNECOLOGY AND OBSTETRICS 


the operative result is satisfactory Two cases are 
impro\ed m that they are able to work and are 
sjTnptom free, if the> avoid certain foods which 
experience has taught them will cause heartburn 
A third patient had complained of vague symp- 
toms of distress after eating which entirely dis 
appeared when the appendix was removed 6 years 
ago, smee which time he has been symptom free 
In these 3 cases only the antrum w ith the distal 
one third of the stomach was removed The pa 
tients are free from pain and are themselves satis 
fied with the operative result, so that if one were 
to include these 3 cases as healed the total excel 
lent permanent results are equal to 90 per cent 

Five cases developed a gastrojcjunal ulcer 
which required a second operation In 3 of 
these done early in the series only the antrum had 
been resected at the first operation In 2 of these 
cases in which a two thirds resection had been 
done a gastrojejunal ulcer developed because the 
patient did not follow directions to have the gall 
bladder, which formed a large tumor mass with 
the penetrating ulcer, removed at a second opera 
tion These 2 cases developed a gastrojcjunal 
ulcer in spite of an extensive resection 

The second group of cases of resection for cxclu 
Sion in which the pylorus was resected consists of 
18 cases Twelve cases have been symiptom free 
over a period of from 3 to 14 years Three cases 
are unproved and 3 cases were considered unim 
prov cd In 2 of these unimprov cd cases a previous 
gastro enterostomy bad been done for duodenal 
ulcer without relief of symptoms, and m the sec- 
ond operation for resection the ulcer was found to 
extend so far out toward the papilla that it had 
to be left m sUu and only the pylorus and antrum 
as far as the previous anastomosis were resected 

Thus it can be seen that in the resection for 
exclusion where the pylorus was left tn stlu there 
were 90 per cent that were symptom free, while m 
the operation with simultaneous resection of the 
pyiorus only 66 per cent of the cases were symp 
tom iree, showing that the permanent end result 
is not dependent on the resection of the pylorus, 
as so many surgeons have stated Therefore, 
removal of the pylorus is justifiable only in those 
cases m which it is without great danger to the 
patient 

Favorable end results can be attained only 
when a large portion of the stomach is resected 
and also when retrograde filling of the dudoenum 
is avoided This is easily possible in the method 
of resection as practiced by us This is even more 
important m the resection for exclusion in those 
cases m which on account of the extensive hyper 
trophy of the musculature a slightly larger portion 


of the antrum must be left behind to insure a 
reliable closure In such cases a retrograde filling 
of the duodenum would excite an increased secre 
tion of gastric juice and thus cause a relapse of the 
uker 

In those cases of penetrating ulcer in which a 
larger portion of antrum is necessarily left in silu, 
a secondary operation can be done 6 weeks later 
and the excluded part of antrum, pylorus, and 
ulcer site easily removed, as the ulcer is com 
pletely healed This makes m reality a two stage 
resection of a duodenal ulcer but is much to be 
preferred to the two stage method practiced by 
Delore in w hich first a gastro enterostomy is done 
and then in a second operation a resection of the 
duodenal ulcer is made In using this method of 
Delorc, one would be obliged to make the gastro- 
enterostomy high up on the fundus so that it 
would not hinder an cxtensiv c resection at the sec 
ond operation and experience shows that gastro 
enterostomies made high up in the fundus lead to 
severe functional disturbances In our material a 
two stage resection is done only in a case m which 
there occurs later an appendicitis or some gall 
bladder pathology , and the patient is operated up 
on for this then at the same time a resection of the 
excluded antrum is done From the standpoint of 
the patient, two less severe operations are much 
better than a forced resection of an inoperable 
duodenal ulcer with its attendant high mortality 
or to a simple gastro enterostomy , w ith its poor 
permanent result To those adherents of the 
neurogenic theory, who see in the leaving of the 
pylorus tn silu, the etiology of a recurrence the 
pylorus may thus be removed in a second opera 
tion thus gratifying their theory 

The resection for exclusion giv es the same good 
permanent end results as the actual resection of 
the duodenal ulcer itself, provided a sufliciently 
large amount of stomach is removed Certainly 
It IS an indirect method but it is not a palliative 
method as it has been called m some of the liter 
alurc It IS just as radical as the resection of the 
ulcer Itself 

We arc of the opinion that in duodenal ulcer 
the primary seat of the affection is not m the 
duodenum itself but in the stomach, chiefly m the 
antrum, which only macroscopically is normal in 
appeannee but upon histological examination 
exhibits chronic inflammatory changes which are 
the cause of the abnormal gastric juice secretion 
as has been shown by Stoerk, konjetzny, and 
others Tlicrcfore, if a patient with a duodenal 
ulcer IS to remain permanently cured, the patne^ 
logicil changes m the stomach must be rernoved 
and this can be done with assurance only ny 
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radical resection This \iew was advanced by 
Okinczjc before the French Congress of Surgerj 
m 1928 

The permanent end-results obtained in resec- 
tion for exclusion so far surpass those obtained by 
gastro enterostomy (advocated by von Haberer 
for those cases m which the ulcer cannot be 
resected) that this should be the method of choice 

We are also of the opinion that m duodenal 
ulcer the permanent end-results of resection de 
pend entirely upon the extensiveness of the resec- 
tion of the stomach and upon the permanent 
removal of the cause of the pathological secretion 
of gastric juice and not upon anj special predispo 
sition on the part of the patient against which a 
surgeon would be powerless Therefore, a recur- 
ring ulcer after resection means that the resection 
was not sufficientlj extensive and that the patient 
can still be cured by a more extensive resection 

As an argument against the size of the stomach 
resecuon having an> significance, mention has 
been made in the literature of the cases of relapse 
even after extensive resection It must be borne 
in mind that there exists a wide divergence of 
opinion as to what really constitutes an extensive 
resection Many surgeons consider a resection 
extensive if in a case of duodena] ulcer they resect 
merely the antrum as suggested by Schur and 
Plaschkes in their monograph We understand 
an extensive resection to be one m which at least 
two-thirds of the stomach is removed It must not 
be forgotten also that in a case in which there isan 
enormousl) dilated stomach the dilatation consists 
almost entirely of antrum so that in a resection of 
two thirds of a considerably dilated stomach not 
onlj the normal cardial third is left but also the en- 
tire pars media, and sometimes even a part of the 
antrum remains This certainlj is not a 

resection of two thirds of the stomach and does 
explain the reason for recurrence of the ulcer 

As an illustration we report a case from the 
clinic here 

A man suffering with a duodenal ulcer had had a Billroth 
I operation and two thirds of the stomach had been 
resected, according to the history sheet from the climc in 
which the operation had been done Soon after the opera 
tion the patient’s symptoms recurred At the second 
operation here in this clinic a large duodenal ulcer pene 
trating into the pancreas was found The ulcer extended 
as far as the anastomosis and in addition a large portion 
01 stomach was adherent to the lower surface of the hver 
It was posssible m this case to resect more than 10 centi 
Dieters on the lesser cur\ ature before we reached the typical 
point in the \ icinity of the cardia at which our resection is 
done Followmg this operation the patient remamed free 
iron symptoms 

In this case the first operation consisted prob- 
ablj, of a resection of two-thirds of a greatly 


dilated stomach but a large part of the lesser 
curvature was untouched as evidenced b> the f ict 
that at the second operation it was possible to 
resect so much That there was a possibility that 
postoperative dilatation of the stomach could 
account for this amount of lesser curvature or for 
an increase in the extent of the stomach does not 
seem probable, especiall> as m this case, the 
stomach had become fixed to the liver making a 
fixed point and unless the liver enlarged at the 
same time as the stomach it does not sound 
reasonable 

The importance of the size of the resection of 
the stomach is also evidenced by the fact that in 
cases in which repeated relapses followed less 
extensive resections, permanent healing was ob- 
tained after a sufficiently extensive resection 

As an illustration, in 126 radical resections for 
recurrent gastrojejunal ulcer, we found cases in 
which 4 operations had been done by venous 
methods in other clinics and only after the fifth 
operation, an extensive radical resection, was the 
patient cured 

A vivid example of this was in the cases of two 
brothers 

Posterior gastro enterostomy had been done for duodenal 
ulcer Soon after operation there was a recurrence of pain 
and repeated hsmorrhages In 1919, m one of the brouiers 
a radical operation for gastrojejunal ulcer was done here 
and at this time it was found that the old duodenal ulcer 
had not healed and that a new ulcer had developed on 
the anastomosis loop Resection of the duodenum, the 
ulcer, of the pylorus and nearly half of the stomach, which 
was considerably dilated plus a resection of the anasto 
mosis loop was done Then a \ anastomosis was made, 
stomach stump to jejunum (Tigs 19 and 20} 

This operation brought no relief of symptoms, and the 
patient complained of constant pain, heartburn, and fre 
quent haemorrhages Medical treatment, X ray treatment, 
etc , were of no avail and the opinion of the internists 
handling the case was against any further surgery on the 
basis that this patient was probably predisposed to ulcer 
formation and that another ulcer operation would lead 
only to the formation of another ulcer Finally the pain 
became so unbearable that it could not be controlled even 
with large amounts of morphine (as much as half a gram 
daily) and therefore a third operation was done in Septem- 
ber, 1921 The brother had the same operative and clinical 
expcnence and also came to a third operation In both 
cases a comparativ ely large stomach stump was found plus 
a large ulcer of the anastomosis loop deep!> penetrating 
into the pancreas and into the mesenterj of the jejunal 
loop The ulcer reached exactly as far as the site of anasto 
mosis of the afferent jejunal loop Resection of the ulcer 
was done leaving the ulcer base i« s:lu Extensiv e resection 
of the stomach stump was done so that only a narrow rest 
of the fundus remamed corresponding to about one fifth of 
the noraial stomach On account of the shortness of the 
jejunal loop another \ anastomosis was made Both 
patients were symptom free after the operation, with no 
pntn no heartburn and an increase of body weight of from 
30 to 40 pounds Both are able to work and carry on their 
occupation without any attention being paid to diet This 
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Fij; ]i A Duodenal stump B papiIK C recurrent 
ftastro jejunal ulcer D line of resection of upper lejunal 
loop E line of resection of lower jejunal loop f line of 
resection of stomach and Dll resected Stomach 
anastomosis and jejunum 

1 ig aa i Duodenal stump D papilla C end to-end 
anastomosisof jejunum D typicalcnd to-sidcanastomosis 
lower half of stomach to jejunum 

freedom from symptoms has continued now over a period 
of 9 years 

If in these 2 cases the so called predisposition to 
ulcer bad been the cause of the repeated relapse, 
surel> the last resection nould not have brought 
about permanent healing In the first resection 
for the gastrojejunal ulcer too little of the stomach 
ivas removed (half of the dilated stomach had 
been, left behind) so that a marked hypcracidit> 
continued, but in the last resection so much of the 
stomach mas removed that the gastric contents 
vere atiacid and therefore when the gastric con 
tents touched the jejunal loop lying above the 
entero anastomosis where there is no bile or pan 
creatic secretion to act as a neutralircr, no harm 
came to the loop due to the anacidity Had these 


contents been acid, there is no question but that 
another ulcer would have formed That is un 
doubtedlj the reason both patients have remained 
helled m spite of the Y anastomosis which m most 
cases of gastrojejunal ulcer gives a ver> poor per 
minent result In our material 22 such anasto 
moscs show 8 recurrences (Figs 20 and 21) 

Much has been written about the "surgicall) 
incurable ulcer ” From the material of the 
ffochenegg Clinic, Mandl cites cases in which 
three or four operations have been done without 
ifTecling a cure but this does not prove that the 
condition was incurable because an extensive 
nihcil opention had not been done m these 
cases One of the cases cited as being surgicallj 
incurable aflcr three operations without perma 
nent healing has been s) mptom free for 10 jears 
following a fourth operation — the Dpical, radical 
removal of two thirds of the stomach— done in 
this clinic 

In these eases of recurring ulcer, if one removes 
a sufficiently large portion of thestomach extends 
the resection to the typical points as described in 
this paper, instead of making a \ anastomosis, 
unites the jejunum end lo-cnd, and then makes 
the typical end to*sidc anastomosis between the 
stomach and jejunum distally to the circular 
suture of the jejunum, he will succeed m nuking 
the patient sj mptom free as proved bv our own 
cxpcncnce (I ig r?) 

Considenhlc has been written, notably by von 
Habcrer, against extensive stomach resections 
because of the reduced size of the remaining 
stomach The objection advanced in that a pa 
tient with a stomach so reduced m size cannot cat 
a full meal without having palpitation of the 
heart, dyspntra, fullness, nausea, etc It is pos 
siblc that this may occur in the first few weeks 
following operation but these phenomena wi!’ 
disappear at once if the patient will he down for 
5 to ro minutes after eating After 2 to 3 months 
the patients are able to eat meals of normal size 
without any discomfort Prior to this time it is 
perhaps better for the patient if he eats smaller 
meats at shorter intervals, for example, ever) ’ 
hours The symptoms attributed to the reduced 
size of the stomach disappear, because the jejunal 
foop used in the anastomosis gradually dilates, 
sometimes even to the sire of an arm and to as 
much as 50 centimeters m length, but rotj^cause 
of any stretching of the stomach stump This we 
have seen in cases which have been re operated 
upon later for other conditions and the stomic 
investigated On one particular instance, the 
patient died of a sarcoma of the ileum 9 jwrs 
after a stomach resection Autopsy showed a 
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tremendous dilatation of the jejunum w ithout an> 
adhesions 

The discomfort from a stomach reduced in sue 
%\ould surel) persist if the intestine nere not able 
to expand As an illustration, in the Billroth I 
type of operation or the von Haberer modification 
where the duodenum is embedded m adhesions 
and partlj retropentoneal, the stomach cannot 
dilate itself to such a degree as the per/ectlj free 
and mobile jejunum Ihe s}mptoms can also 
persist m a case m which numerous adhesions in 
the afferent loop, subsequent to local peritonitis 
especially after repeated operations, hinder the 
evacuation of the jejunal loop 

In our tnatenal, we have encountered com- 
plaints due to a reduction m size of the stomach 
more frequently after the B^roth I ty^pe of oper- 
ation or the von Haberer modification (20 per 
cent of caseo) Although in these methods much 
less stomach is removed, still the duodenum can- 
not dilate in like manner, as the jejunum does m 
the typical end-to-side stomach anastomosis In 
the latter type of operation only $ per cent of 
cases have any symptoms which might be attnb 
uted to the reduced size of the stomach In none 
of the cases, however, were the symptoms severe 
as all were able to work and were pleased in that 
they were free from their former pain and that it 
was unnecessary for them to live on a diet Only 
when the patients were pointcdlv asked if it were 
possible for them to eat large meals without dis 
comfort did some mention that it was not pos- 
sible, otherwise it would probabh have passed 
entirely unnoticed 

If there exists anv definite sequelce secondary to 
the extensive resection it has not been found here 
It has been mentioned m literature that these 
patients suffer from a chronic diarrhoea, the incit- 
ing cause being the changed physiology of the 
stomach following the extensive resection This 
we have seen in only 2 cases, and in these cases 
only when certain foods were eaten did symp 
toms occur 

The occurrence of pernicious anamiia following 
extensive resection has also been mentioned m the 
literature but in our material there has been only 
one such case This occurred in a man 55 years 
of age in whom an extensive gastric resection was 
done while the patient was in a stage of severe 
anaimia due to repeated hsemorchages from a 
duodenal ulcer The blood picture was eryihro 
cyles, 700,000, leucocytes, 10,000, hemoglobin, 
30 per cent Two y ears later this man was seen on 
a medical ward, suffering agam from repeated 
hemorrhages and a diagnosis of recurrent gastro 
jojunal ulcer was made At operation no ulcer 


was found but there were multiple small angio- 
mata in the jejunum This patient died one month 
later and the pathologist made a diagnosis of per- 
nicious anamua from the findings in the bone 
marrow but which w'as not concurred in by the 
internist staff because of the blood picture and the 
climcal symptoms If it should be shown some 
time later that an extensive stomach resection 
played any part as an etiological factor in the 
production of a pernicious anaimia, then surely 
we would be compelled to abandon this method 
for a less extensive resection even at the risk of a 
higher percentage of recurrent gastrojejunal ulcer 
However, in a large number of resections, we have 
as V et to meet this experience 

Sl,UVL\RY AND CONCLLSIOXS 

1 The resection of an ulcer of the anterior wall 
of the duodenum is technically neither difficult 
nor dangerous and therefore can be performed 
bv surgeons of more limited experience 

2 Tht resection of a duodenal ulcer penetrat- 
ing into the pancreas is more dangerous because 
of the possibility of injury to the pancreas or 
the accessory pancreatic duct causing an acute 
pancreatitis, but this danger is less if the ulcer 
ij> not excised from the pancreas like a malignant 
tumor Instead it is far better to detach the 
margin of the duodenum from the floor of the 
ulcer and leave the latter tn sthi In all of these 
cases drainage is absolutely essential If the pene- 
trating ulcer extends far out toward the papilla or 
if the common bile duct cannot be isolated from 
the callus infiltration of the ulcer then it is best to 
do the rcbection for exclusion In such a case the 
pylorus should bi removed only if the first part of 
the duodenum is free so that a safe and sure 
closure of the duodenum can be made 

{ In order to obtain satisfactory permanent 
results, resection of the stomach on the lesser 
curvature must be made in the vicinity of the 
cardia where the left gastric artery leaves the 
crcUac trunk and approaches the stomach On the 
greater curvature it must be made a hand’s 
breadth to the left of the middle point of the 
curvature so that m the case of a normal sized 
stomach two thirds is removed and in a highly 
dilated stomach three fourths is removed At any 
rate only the cardial third of the stomach must be 
left 

4 The most reliable anastomosis is the Hof- 
meister Tinslerer modibcation of the Billroth II 
method in which all the drawbacks of the original 
meth^ are eliminated and retrograde filling is 
prevented An eniero anastomosis between the 
pars ascendens duodem and the jejunal loop will 
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alwa>s overcome retrograde filling but this anas 
tomosis should be avoided as it predisposes to a 
gastrojejunal ulcer abo've the anastomosis, if the 
gastric contents are acid 

5 Insufficiency of the suture line is avoided in 
a carefully made three layer suture and because 
in the Hofmeister Finstcrer operation the freelj 
movable jejunum is never under tension and 
thereioTG there is no pull on the suture line 

6 The Billroth I method and also %on Haber 
er s modification of it does not adapt itself uell to 
an extensive resection without danger of suture 
insufficiency due to tension, and if the resection is 
not extensive then there is the danger of a recur 
ring ulcer With the Billroth I method in a case 
in \\hich there is a narrow duodenum, in spite of 
a careful suture, a stenosis is possible and there 
fore this operation should be done only when 
there is a wide and freel> movable duodenum 

7 The mortality in gastric resections on be 
held low even in unselected cases by avoiding 
ether narcosis and b> careful after treatment In 
the past 10 >ears the mortality m 566 resections 
for duodenal ulcer has been 3 i per cent, m the 
typical end to side anastomosis or Hofmeister 
Fmsterer modification of the Billroth II, 2 3 per 
cent, in the Billroth lor von ffaberer modification 


of it, 5 8 per cent, in the resection for exclusion, 
leaving the pylorus tn silu, 2 i per cent, m the 
same operation but removing the pylorus, 147 
per cent The high mortaht> of the latter method 
can be much reduced by adopting routine dram 
age 

8 The permanent end results are due to the 
extensiveness of the resection, therefore, thej are 
equal in result in the zesecUon for exclusion even 
jf the pylorus is left In duodenal resection 93 4 
per cent of healed cases compares favorably with 
90 per cent m the resection for exclusion There 
fore, m non resectable ulcers of the duodenum the 
resection for exclusion should be preferred to the 
simple gastro enterostomy m which only from 40 
to 60 per cent of cases are free from sy mptoms 
after operation 

9 Relapse of the duodenal ulcer or recurrence 
of a gastrojejunal ulcer is due to an insuffiaent 
resection but can be cured by a re-operaPon 
which must be extensive The \ shaped anasto 
mosis should be av oided, how ev er, because of poor 
results 

TO The term "surgically incurable ulcer” is a 
misnomer because in all cases of recurrent gastro- 
jejunal ulcer operated upon radically at this clinic, 
permanent healing has been obtained 
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I N the presence of an obstruction to the passage 
of matter through the intestinal tract giving 
rise to acute symptoms, v.e must endeavor to 
determine, first, ^vhether the obstruction is a 
dv namic (spasmodic or paralytic) or a mechanical 
one, which ma> be caused b> the accumulation of 
compact matter, b> volvulus, b> atresia of an in- 
testinal segment, by adhesions, by stenosis, by 
intrinsic or extrinsic tumors, by strangulation of 
intestinal loops in any one of the abdominal 
orifices (internal, external, normal or patholog- 
ical), b> invagination, or other such conditions 
The causes of d> namic ileus are so numerous 
that we ma> say that an> traumatism or path 
ological state capable of disturbing the nervous 
sjstem deepl> can produce it Crushing of the 
limbs, traumatism of the brain or spinal cord, 
twisting of the pedicle of abdominal organs or 
tumors, prolonged handling of the intestine during 
operations, disease of the nervous s>stem, gastro- 
intestinal intoxication, renal or hepatic colics, 
peritonitis bj mere irritation or infectious (per- 
foration or inflammation of abdominal organs), 
s>philitic infection, and some poisoning (lead, 
curare, timbd, etc ) ma> paralyze or cause spasms 
of the intestine sufficiently powerful to interfere 
with the course of the f$cal matter and gases 
To make a differential diagnosis between 
dynamic and mechanical obstruction, we must at 
first secure an accurate anamnesis, letting the 
patient speak in his own x\ords, never correcting 
his expressions, keeping him under observation, if 
possible, for hours, examining at short intervals, 
and utilizing such therapeutic tests as do no harm 
to him Through the anamnesis we may secure 
information about an> difficulties preceding the 
acute onset and this information will help us in 
determining whether the ileus is of a dynamic or 
mechanical nature Through such information 
we may discover habits and morbid conditions 
capable of causing stasis Though there be no 
atresia of the intestine, we may discover a local 
lesion that b> its development can produce ob 
struction Finallv , such information ma> reveal 
that previous operations hav e been performed and 
that there are now present adhesions or stenoses 
The diagnosis of ileus is so complex that in most 
cases one examination alone is not suffiaent It is 


necessary to observe the patient for as long a 
penod as the circumstances permit and to re- 
peat the examination combined or not with the 
therapeutic test 

We begin observing the facies, respiration, 
pulse, condition of the heart, sweating, tempera- 
ture (general and local of the abdominal wall and 
the extremities), and diuresis, by noting the 
mechinism, quantit>, nature and frequenc> of 
xomiting, b> noting the seat and character of the 
spontaneous pains, b> observing the abdomen, 
noticing the volume, form, movements and the 
modification of the cutaneous blood supply , b> 
palpating to determine tension, muscular defense 
of abdominal wall, peristaltic movements, dilata- 
tion of intestinal loops, the presence of tumors or 
inflammator> impastation, and the increased 
sensitiveness of the abdominal regions, b> per- 
cussion to discover tympanites (localizing it if 
possible) and to determine whether the normal 
areas of dullness have disappeared, by ausculta- 
tion to percei v e borbor> gmi and arterial murmurs 
(I have seen an aneurism of the superior mes- 
enteric artery cause obstruction), and, tinall>, 
wjien indicated, we resort to the therapeutic test 
This test consists m giving h>podermicaIl> 
morphine, atropine, pituitnn, etc , m giving 
enemas, and in using locallj heat or cold, accord- 
ing to the general temperature 

The latest advances in roentgenograph} make it 
possible, m almost all the cases, to obtain data to 
confirm the diagnosis 

Some surgeons consider it a crime to give 
morphine in the presence of an intestinal ob- 
struction Is this right? Certainl}, if the patient 
IS intoxicated and has a low blood pressure How - 
ever, if collapse is caused by violent pain or the 
intestinal paral>sis is caused b} a renal or hepatic 
colic, morphine is unquestionabI> indicated 

Differential diagnosis between djnamic and 
mechanical ileus is summarized m Table I 

If we decide that we are dealing with a mechan- 
ical ileus, It IS of great advantage to know the site 
of the obstruction, for then the operation becomes 
easier since, withoutloss of precious time, we may 
succeed if we bear in mind the anamnesis and 
a scrupulous anal> sis of the s> mptoms Ex- 
perience teaches us that the fatal outcome and the 
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TABLE I —DIFFERENTIAL DIAGNOSIS 

DWAinC IlECS MECI1A^^CAI. ILELS 

Anamnesis 

Previous existence of a Constipation ordiarrhtca 
nervous condition that may associated with tympanism 
cause spasm or intestinal and local pam Ltistence 
paralysis Severe pam suf of a lesion that l>y its 
ticient to cause a deep evolution may cause ob 

alteration of the nervous stnietion Previous exist 

function Traumatism of ence of hernia or cakulous 
the nervous centers In cholecvstitis Swallo«iDs 
fectious diseases such as of foreign bodies that may 
pentonitis meningitis pan obstruct the intestine 
creatitis appendicitis etc 
Intoxication and poisoning 
(lead curare timbfi etc ) 

Absence of any previous 
and local lesion that might 
cause mechanical obstruc 
tion 

POCIM 

Depending on the dis As a rule normal during 
case that caused the ob- the first 48 hours anq 
stniction abdominal in altered after this time ec 
generalized peritonitis, cept in high obstructiori of 
twisting of pedicles etc the small gut strangula 
and generally normal in tion and pentonuis as an 
local peritonitis without imtial complication when 
severe pain salpyngitis and the facies is soon aftered 
appendicitis without great In rare cases of low ob- 

repercussion on the pen struction we may observe a 

toneum, etc composed faacs for 7 or 

more days 

Pulse 

The same as in the dis If there is no strangula 
ease that caused the ileus tion, volvulus or other 
A low tension without gen lesion causing a deep alter 
eral peritonitis intoxication ation of the nervous s> stem 

or violent pain is an excep the pulse is normal or al 
tional condition most normal and of good 

tension but as the infection 
progresses the pulse be 
comes rapid and of low 
tension 

General Temperalure 

The same asm the disease Normal at first It nses 
that caused the ileus progressively as the intoxi 

cation increases W hen 
peritonitis isa complication 
the temperature is high or 
low according to the case 

Local Temperalure 

Is dependent on the dis Normal as a rule 
ease that caused the ileus 

I omiting 

Uncommon but frequent The frequency and type 
and resistant to treatment depending on the height of 
when there is peritonitis the obstruction 
Never farcaloid, if there is 
no pentonitis 


Dvvauic Ileus Mechamcal Ileus 

Tympanism 

Permanent or not it ix Always present Increases 
found in all kinds of ob- progressively as time passes 
stnicticm The presence of and decreases only by 
gas m the pentoneal cavity belching 
IS rather a sign of perfora 
tion of the stomach or the 
intestine 

Abdominal Pain 

Absent spontaneous or Pam only during con 
provoked local or general traction of the intestine to 
according to the disease overcome the obstacle or 
that caused the ileus whcnpentomtjscomplicates 

the obstruction 


Respiration 

\ arming according to the If there 1$ no sev ere pam 
disease that caused the ileus at first normal, mpentomtis 

or after great distention of 
the abdomen breathing be 
comes thoracic superhciil 
and frequent 

Pertslahis 

Increased in spasmodic Always increased and sa 
ileus and diminished or sociateu with borborygnus 
abolished in the paralytic audible at a distance de 
type creased or absent when the 

ileus IS complicated with 
pentomlis or the di ease is 
m Its last period 

Shape of the Abdomen 

Moreoriessdistendedac The abdominal wall is 
cordmgtocimimstanccs umformly distended but 

the presence of greatly dis 
tentlcd loops or tumors may 
cause protrusions 

Diuresis 

If the disease that caused Grows less and less if the 
the Ileus does not present obstruction is not removed 
especialcharaclenslics dm the urme becomes con 
rcsisistnmveneratio to the centraled and nephritis ap- 
increasing intoxication and pears 
the frequency of attacks of 
vomiting 

Permeability of the liilesline 

Restored when the dis Restored when obstruc 
ease that caused the ileus is tion is remov ed 
cured 

seventy of the symptoms vary with the distance 
of the lesion from the pylorus, that is, the nearer 
the lesion is to the pylorus the more rapidly fatal 
IS the outcome and the more violent the symp 
toms Experience also teaches us that the ob 
stniction IS probably located at the site of some 
lesion which causes an obstruction as it develops 
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Therefore, m obstruction of the colons, except 
in cases o£ strangulation and \olvulus, the 
progress of the disease is slower and thes)mptoms 
at first much less violent than m obstruction ot 
the small intestine, the abdominal distention m 
creases little b> httie, percussion repeals dis 
tention of the ciecum, and b} auscultation it is 
noted that the murmur of the gaseous waxes 
comes from the median line m the direction of 
the nght ihac fossa and there disappears 
If the obstruction is located m the descending 
colon, sigmoid flexure, or the rectum, wc discover 
that the shape of the fsecal matter has been 
modified and that the patient has had attacks of 
dtarchoia In such cases enemas are expelled as 
soon as they are introduced 
If the obstruction affects the small intestine, 
the general condition of the patient becomes 
worse, the circulatory apparatus becomes in 
sufficient, peristalsis increases, and tympanism 
and intoxication develop more raptdl> From the 
onset the colics are more intense and the waves 
formed b> the distended loops mare perceptible 
Distention of the abdomen, though less extensive 
than when the colons, are obstructed, appears 


In treating a patient with intestinal obstruction 
It IS essential first to improve his general con- 
dition Though he is seen at the v er> onset, if he 
ism collapse, xxeraust trj to build up his strength 
before operating To accomplish this, hv pertomc 
salt solution is injected to restore the fluid content 
of the tissues, morphine is administered to relieve 
pam, and heart stimulants are given to mamiaw 
the mjocardial tonus 

If, however, the disease is in its last stages, that 
IS, if the symptoms of stercor®mia are established, 
the treatment must then be directed against the 
intestinal stasis, the insufficiency of the hepatic 
cells, the tendenc> to anuna, and the j^ntonitis 
that IS frequentl> present at this time 

Stasis IS eliminated by establ^hing an artificial 
anus This operation is performed under local 
anesthesia and the anus is made on the small 
intestine, appendix, the cacum or colon, or, if 
impossible to choose, the easier obtainable dilated 
loop is used To restore the function m the 
hepatic cells and to correct the tendenqr to 
anuna, hypertonic serum— glucose and insuUn 
(250 cubic centimeters of serum glucose and 10 
units of insulin per dose) — xs injected and nour- 
ishing liquids axe given m small amounts 

When glucose a.ud insulin are used, *t is 
necessary from time to time to analj ze the untie 
and blood, if glucose is found m the unite, the 



Fig f RoentgenogTam showing distention of the 
mtesune 

glucose solution is discontinued and faj pertomc 
salt solution is substituted If the percentage of 
glucose m the blood is below normal, the insulin is 
discontinued and glucose solution is used tax age 
of the stomach and intestine with ph>stologic 
serum through a tube introduced through the 
mouth or through the abdominal fistula helps to 
lessen the intoxication Heart stimulants and the 
local appl ication of heat or cold, depending on the 
general temperature, are advantageous in peritoni 
tis, and tf the condition is infectious, sera and 
vaccines are indicated Should the peritonitis be 
so advanced as to produce pus, it is necessary to 
open and dram the purulent collections 
In these extreme cases, it is possible to arrive at 
a more or less definite diagnosis We must en 
deavor to determine whether the ileus is a 
mechanical or dynamic one If dynamic, the 
treatment is principally that for the affection 
n>hidi has caused the ileus If there is present a 
peatonitis, inflammation of the abdominal organs, 
twisting of the pedicle of tumors or organs, v lolent 
colics (hepatic, renal, ov anan, etc ) , thrombosis of 
mesenteric \ essels, nerv ous disease, etc , the treats 
meat is that for these affections, together with en- 
emas a^d drugs to relieve the spasm or to restore 
tbe peristalsis when there is no pentomlis In 
mercpara.IyUcileus,e!ectncityisagoodsUraulant 
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1 IS 2 Roentscnocram ma(t« a(t«r enema of citolianum 
Obstruction is seen close to splenic ansle of colon indicated 
by arroM 


Generali} speaking in djmmic ileus surgical 
intcr\ention is inilicatcil onf> uhen the condition 
that caused the ileus calls for operation or nhen 
intoxication is so achanced tint drainage of the 
intestine is an absolute necessitx 

A brief report of 4 cases from mj clinic max be 
of interest in a discussion of this subject 

\ man of stronf; constitution aged 40 years entered the 
hospital of the Jlenelicencja lortuguesa complaining of 
pain in the upper part of the abdomen and frequent attacks 
of \omiting The ^omUus was acid and was somelimes 
stained with bile lie was unable (0 retain anything in the 
stomach Xnticmetic and scdaloc drugs produced no 
alteration in his condition \X hen 1 saw him m consultation 
with his assistant surgeon he was deeply depressed and had 
abdominal facies the pulse was weak and frequent though 
serum and heart stimulants were liberally given 1 am and 
xomitmg came at short intersals The abdomen was not 
distended and there was no pain or muscular rigidity on 
palpation Because the medical treatment had had no 
effect laparotomy was done There was no peritonitis but 
there was found a cord like contracture extending about to 
centimeters in the highest part of the jejunum In Ihisarea 
peristaltic movements were seen The intoxication in 
creased and the patient died the next morning 

The second case may be considered as one of traumatic 
paralj sis A man operated upon for a strangulated inguinal 
hernia presented the morning after operation a very dis 
tended abdomen with a point close to the umbilicus 
sensitive to pressure No fseces or gas was passed by anus 
Paregoric ekxir was given by mouth and a warm cataplasm 


was aj^lied to the anterior abdominal wall Twenty 
four hours later the patient passed fsces and gas 

\nother man aged 33 years of good constitution was 
operated upon for a chronic appendicitis which had nre 
seated the characteristic colic and nausea syndrome Two 
days after operation the patient presented a marked 
gaseous distention of the abilomen He had no fever or 
pain but he did have diiTicult) in breathing and an 
accelerated pulse though of goo<l volume He looked like 
one of those toads that swell by swallowing air Pifuitrm 
was given and gas was cxpcllw! However the abdomen 
wwn became swollen again \i the Wassermann was found 
to be positive we resorted to intravenous injections of 
oxycyanideof mercury The tympanism disappeared This 
was a case of dynamic ileus caused b> syphilitic infection 
The fourth cave presented a peculiar obstruction which 
had lasted for 5 days and was caused b> renal colic A 
manufacturer aged 6 j years constipated and with lightly 
ictenc skin became ill hebruary 17 igjo with spontane 
ous pain in the left loin and the same side of the h>po- 
gaslnuffl He passed unne frequently but in small quanti 
tics The specific gravity was foto No sugar or albumin 
was found in the unne He was given a sedative and asit 

I iroduccd no relief sodot was injected The pam decreased 
lut though the abdomen began toswell it was not tense An 
enema brought »ome faxes but had no effect oa the 
tympanism The morning temperature was 37 degrees C 
and the evening temperature 37 5 to 3X No effect was 
obtained from a (Io«c of magnesia and nupl The gas did 
notpissihrough iheanus butwasexpeltecibvmouth The 
patient at first v omilcd and w as saliv ated \\ hen I saw him 
in consultation with his physician on the morning of the 
asd he had a temperature of 37 degrees C and a full pul e 
of fto The abdomen remainriT distended and was sensitive 
to palpation on the left side By percussion we perceived 
that the CTcum and right angle of the colon were distended 
With gas The small intestine was less dilated than the 
colon 

Thepcnstahic contractions w ere at times associated with 

K in and during such contractions a murmur of shaken 
.untsandgas could be heard The gaseous waves were in 
the direction of the caxrum and there they were lost We 
had (he impression that the obstruction might be m the left 
colonic angle There was no dyspmra but breathing was 
somewhat accelerated We advised the following enema 
mfusum chamomile i bier castor oil 80 grams essence of 
turpentine 4 grams and an egg yolk to make an emulsion 
Twenty minutes after the enema the patient emitted gas 
liquid rcces and mucus stained with blood The distention 
of ihe abdomen disappeared 

Kadiograpbic examination revealed in the first film dis 
lenlion of the intestine but no calculus in the unnary tract 
\ftcr an enema of citobarmm we took a second blm m 
which we could see an obstruction close to the splenic anje 
of the colon (see arrow Fig *) The opaque substance had 
reached the ascending colon \ third him (hig 3)withthe 
anterior alxlommal wall of the patient on the table showed 
that the obstruction was a block of fical maltM (sm 
arrow) Soon after the examination patient passed the 
enema and during the night he had abundant bow el mov e 
ments Thcurinewascondensed and in suspension showed 
crystals of uric acid The abdominal symptoms dis 
appeared but the pain remained in the left lorn Relief was 
secured by hot baths and allonal 

If xxe are dealing v\ ith a mechanical obstruction 
'tnd the enemas fail to restore the permeabilit) of 
the intestine, xxe must resort to laparotomy as 
soon as possible 
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W'hen the exact position of the obstacle is 
known the incision should be placed over it, if the 
position IS not known, it is better to cut the 
anterior abdominal wall in the median line, with 
the umbilicus as a center lYhen the latter in- 
cision IS used It must be long enough to permit the 
inspection and handling of part of the 
intestine First, the abdominal cavitj isinspected 
An abnormal amount of liquid and a hvpercmic 
peritoneum indicate peritonitis, if the liquid con 
tains bile, urine, fa?ces, oralimentarv particles, the 
gall bladder, urinarj bladder, intestine, or the 
stomach is perforated Blood stained liquid is a 
sign of stasis and pure blood indicates an internal 
haemorrhage Venous stasis and necrosis of the 
inteslinal v all indicates an obturation of the 
mesenteric \ essels In pantreatisis, coagulation of 
the fat in the mesenterium and epiploon is found 

If the stomach is distended, the obstacle is 
situated on the pvlorus or duodenum If one 
portion of the small intestine is distended and the 
other collapsed, the obstruction is found between 
them A dilated c'ecum is a sign of obstruction of 
the large intestine 

To reach the obstructing lesion it is preferable 
to follow the emptj loops and to ai oid dislodging 
the dilated ones which arc always difficult to 
replace When the obstruction is caused by gall 
stones, foreign bodies, fscal lumps, or benign 
pedunculated neoplasm, incision, removal of the 
obstacle, and suture arc sufficient treatment If, 
after dissecting bands or adhesions, the surface of 
the loop is stripped of peritoneum, it is belter to 
do a resection Resection is also indicated in the 
presence of irreducible invagination, malignant 
tumors, volvulus, deep and diffuse tuberculosis, 
syphilitic gumma, etc Obturation of the 
mesenteric vessels is the worst condition that the 
surgeon encounters for he never knows the exact 
extent of the disease and has to relv somev bat on 
luck in doing the resection If the local or the 
general conditions do not permit a radical opera- 
tion, and intestinal fistula may be pkaced above 
the obstruction 

After the obstacle is removed the cavitv, if 
soiled, IS cleaned with wet gauze and the wound 
IS closed with or without drainage, according to 
the condition of the peritoneum Eventration is 
done onh when it is impossible to do otherwise 
If marked gaseous distention of the intestine 
hinders the reduction of the intestinal loops, our 
method of choice is to remove the gas and liquids 
by means of needles and an aspirator An in- 
cision of one or more loops to empty the gut of 
feces is a very hazardous procedure if the 
peritoneal cavity is v idely open It is preferable 



Fig j Roent>,enogram with patient’s anterior ab 
domina} nail on table Obstruction indicated by arron' 

to close the peritoneal wound and leave exposed a 
portion of the loop which has been selected to 
open immediately or some hours after operation 
The empty mg and washing out of the intestine is 
done through the artificial anus, if necessary, with 
the aid of a catheter 

Should the general condition of the patient 
make impossible radical intervention, an artificial 
anus must be made to enable the surgeon to wait 
lor a better occasion 

Dehydration of the tissues is an ordinary 
occurrence m patients with intestinal obstruction 
It IS caused by vomiting and the fact that it is 
impossible for the patients to retain liquids 
Hepatic, renal, and nerve function is low for the 
bame reason and because toxins are retained in the 
plasm Under these circumstances hy pertonic salt 
solution is given to check the loss of liquid, glucose 
solution and insulin are injected to restore the 
hepatic function and to make more nearly normal 
the plasma contents, and heart tonics are given to 
stimulate the myocardium 

Finally, the washing out of the stomach and 
laige intestine is verv helpful in removing the 
intoxicating substances 

SUMM VRV 

I An acute intestinal obstruction may be 
dvnamic or mechanical 
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2 A careful anamnesis, a meticulous exanuna 
tion and due consideration of all the ^nnptoms 
enable us, in most cases, to determine the type of 
ileus in a given case 

3 The operation is easier and assoaated with 
less danger if ive know the eract site of the ob 
struction When the pain and tympanism have 
become localized, w hen the pre\ lous history of the 
disease is obtainable, when the symptoms are 
appreciated, and when local appearances are 
characteristic, it is then usualh possible to deter 
mine the exact location of the obstruction 

4 With regard to treatment, two conditions 
demand urgent measures the initial collapse and 
the late intoxication, associated or not with 
peritonitis caused by infection through the 


intestinal wall In the first, it is necessary to 
increase the strength of the patient by means of 
medical agents, before operation is done, in the 
second, we must combat the intoxication and re 
lieve stasis, an artificial anus being made with the 
aid of local amcs thesia Radical operation must be 
postponed 

5 Evenm these urgent cases, we havesufficient 
time to make a diagnosis before operating 

6 If we have any doubt about the recidivation 
of the obstruction, it is preferable to resect the 
aflected part of the intestine 

7 As we have to do with dehydrated and toxic 
patients, it is indispensable to have at our reach 
hypertonic salt solution, glucose solution and 
insulin 
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THE TREATMENT OF PELVIC CELLULITIS 
Surgical Draivagc of Parametric Exudates 
MARIO\ DOUGLASS, M D , F A C S ,» and DEAM SHELDON, M D , Ci^\ eland, Ohio 


T he iDTnagement of pelvic infections which 
result in parametric cdlulitis is often a most 
perplexing problem The occurrence of a 
parametric exudate enforces upon the patient a 
long and serious illness, which, when treated b> 
an expectant regimen, gixcs slow and often dis* 
appointing results Such infections are most fre- 
quenth seen as a sequel to postpartum infection 
but occur as a complication of many peU ic opera- 
tions also In selected cases, surgical draimge 
apparently offers striking, immediate relief from 
s>mptoms and a shortened period of morbidit> 
We w ish to gi\ e the clinical results of a senes of lo 
cases in which broad ligament infections were 
drained b> the method proposed by Cullen 
Puerperal infection, recognized and unmistak- 
ablj described by Hippocrates, is still a danger- 
ously prexalent disease of parturient women 
Although it has been recognized since Semmel* 
weiss and Holmes that the hand of the accoucheur 
IS the most frequent source of infections, the in 
cidence of postpartum infection is alarmingly 
high, especially in this country Pelvic cellulitis 
is one of the graver manifestations of puerperal 
infection, represents commonly extension of an 
infection of the endometrium, and is a reaction of 
the pelvic connective tissue to bacterial invasion 
The extension of infection from the endometrium 
or from lacerations m the cervix occurs through 
the lymphatics leading to those nodes situated 
principall> m the broad ligament regions Many 
varieties of oigamsms have been associated with 
puerperal fever, principallv types of strepto- 
coccus, staphylococcus, bacillus coli communis, 
and man> varieties of saproph>tic cocci and ba- 
cilli, both aerobic and anaerobic Sterile cultures 
result in a surprising number of cases and smears 
show few organisms in some cases Williams 
having taken cultures from the uterine lochia of 
324 cases presumably having postpartum endo- 
metritis, found 68 which were sterile 
The frequency of broad ligament exudations is 
diflicult accurately to estimate Many of the 
milder varieties of these cases escape unrecog- 
nized, and the patient who has a postpartum 
febnle reaction and develops a small exudation m 
the cellular tissue m the broad ligament, which 
never becomes ver> large or is obviously an ab- 
scess, IS usually not diagnosed Such mild cases 


resolve spontaneous!) after an unexplained short 
febrile course 

Puerperal infection is frequently complicated 
by femoral phlegmasia alba dolens but our experi- 
ence leads us to agree with Polak, who states that 
pelvic cellulitis, acute or chronic, is, next to endo 
metritis, the most frequent pathological lesion 
found in puerperal infection 

The extension of infection from the uterus or 
from tears to the cervix produces, as a rule, a 
fairly t>pical clinical picture There is a pre- 
liminar) elevation of temperature which may or 
may not subside and ends after a day or two 
Several days later there is usually a chill, a high 
elevation of temperature, and abdominal pain 
either on one or both sides Either a vaginal or 
an abdominal examination may reveal a tender 
spot and a palpable mass in the broad ligament 
Extension may occur anteriorly dissecting the 
peritoneum from the anterior portion of the bony 
pelvis and the abdominal wall, or less often it may 
extend backward toward the retroperitoneal re- 
gion The clinical course of these cases is usually 
protracted, and there are often repeated chills 
liiere is daily elevation of temperature, an accel 
erated pulse, and elevation of the white count 
Certain of our cases, however, had slight tempera- 
ture, practically no leucocytosis, and complained 
solely of abdominal pain The exudate is hard 
and fixed and it is often difficult to make a diagno- 
sis of abscess even when the interior of the mass 
may be filled with pus The febrile reaction may 
continue for weeks before resolution lakes place, 
if the drainage is not instituted Septioemia and 
the spread of the infection to the peritoneum art 
the most serious dangers which threaten, and 
against which the surgeon must be on his guard 
Repeated pelvic examinations should be avoided 

The patient should be placed in the Fowler 
position and made comfortable with sedatives 
We have employed, with apparent good effect, 
external heat as suggested by Polak and Gellhorn, 
m the form of moist abdominal stupes frequently 
changed The wisdom of drainage of these cases 
IS questioned by many unless there is frank point- 
ing of an abscess Polak states that only 6 to 7 
per cent of these parametric exudates suppurate 
and that the vast majority end in resolution 
Observation of these cases has led us to employ 


• From the Department of Obstetrics and Gynecology of the Western Reserve University School of Medicine and the Ukes.de Hospital 
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^|R I Diasrammadc Mew of the exirapentoneal approach to the infected area 
in the broad li;;ament rejrion as advocated by Cullen The insert sho»s the site of the 
inguinal incision 


the method suggested b> Cullen in 1917, le, of 
incision just above Poupart s ligament and dram 
age of the exudate from between the folds of the 
broad ligament without opening of the pento 
neum This procedure we have cmploved on the 
following indications (i) when there is definite 
fluctuation of the parametric mass (2) when 
there is a solid exudate of considerable size sug 
gesting the possibilit> of there being a collection 
of pus within It If the patient is running afebrile 
course and is \er> ill, e5peciall> if the Wood sedi 
mentation time is low we believe incision and 
drainage to be desirable unless the inflammatorj 
mass is quite small We have not, as a rule, oper 
ated upon patients until thev have been under 
observation from 5 to 6 dajs, unless there has 
been outspoken fluctuation and obvious pointing 
of a parametric abscess m a given direction 
The question of draining a cellulitis in the pch is 
presents the same problems from a surgical stand 
point that cellulitis does an> where else Asc\er> 
operator is aware, incision of anj inflammatorj 
mass occasional!) precipitates a septicsmia The 
beneficial results of incision and drainage of in 
fection in this area, howexer, in our experience 
far exceed anj harmful effect The time for inter 


xention in the mdiv idual case is a matter of dim 
cal juilgment Patients with large parametric 
exudates containing as much as 400 to 600 cubic 
centimeters of pus are sometimes almost afebrile 
Vet have tedious and painful convalescences if one 
docs not operate until he is certain of fluctuation 
De Lee, Williams, and others advise drainage of 
frank abscesses but manj times the patient mav 
vxaste awaj and die of exhaustion before an ab 
scess points Farlj drainage of indurated areas 
will often abort them and foci which have per 
sisled for months w ill often clear up rapidlj after 
incision From the standpoint of sifelv, as em 
phosized bv Cullen, the extrapcritoneal approach 
IS grcatlj preferable to transpentoneal drainage 
inasmuch as these abscesses maj contain virulent 
streptococci, which are capable of producing a 
rapidlj fatal peritonitis Drainage through the 
cul de sac of Douglas or the lateral fornices of the 
vagina is undesirable because there is danger of 
injurj to ureters, uterine vessels or contamina 
tion of the peritoneal cavitx 

OPER VTIOS 

After a definite diagnosis of parametric celluli 
tis IS made, especiallj if there is fluctuation or a 
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suspicion of fluctuation, incision is made about 
an inch abo\e and parallel to Poupart's ligament 
(Fig i) The parametric masses often feel con- 
tinuous u ith the uterus, extending into the lateral 
fornices but ma> be detached from it They feel, 
upon vaginal touch, as if they were close to, or 
almost inside, the antenor abdominal wall m con- 
trast to a tubal or tubovanan mass which is usu 
all> definitel> posterior to the uterus upon palpa- 
tion The external oblique aponeurosis is opened 
in the line of its fibers and the conjoined tendon 
is identified The pulsation of the deep epigastric 
artery ma> be made out and by gentle blunt dis- 
section, the cellular tissue under the conjoined 
tendon and above Poupart’s ligament ma> be 
thrust back Lateral and below, the femoral 
arteiy can be felt pulsating and a safe margin for 
the femoral vein w'hich is medial to the femoral 
arterj must be kept irt mind The finger is pushed 
doivn close to the wall of the bon> pelvis but 
crooked posteriorlj , pointing m a medial direction 
m order to escape damaging the femoral vessels 
Little pressure usually is required and there is 
practically no bleeding The mass may be readily 
feltbj the examimng finger, pressure being made 
upon the corresponding lower quadrant of the ab- 
domen w ith the other hand 
The finger is lateral to the ureter, the deep epi- 
gastric artery is above or may be just medial, the 
femoral vessels are lateral (Pig i) When the 
examining finger touches the inflammatory mass, 
if the wall IS very thin, the finger may be pushed 
into the mass the wall of which is perforated 
easilj , although the mass appears to be solid Two 
drains are placed down through the sinus thus 
made into the broad ligament region As fre 
quently happens when opening abscesses, the 
operator finds that the abscess cavity has been 
entered before he is aware that it is being perfo- 
rated This, however, is of no consequence if his 
anatomical orientation is exact A large amount 
of pus IS often evacuated although the abscess 
''all may have been hard and resistant A small 
gush of serum is sometimes all that follows imme- 
diately Drainage usually becomes more profuse 
in the course of a day or two, and the condition of 
the patient usually improves markedl> 'Hie in- 
crease in drainage, of course, is doubtless due to 
some extent to the tissue reaction to the foreign 
body, to the trauma of the procedure, and 
introduction of drams into a sinus tract which 
presupposes infection from without However, 
the improvement in the general condition of we 
patient has, m our experience, almost invanably 
seemed synchronous with the operative mter- 
'ention 


Williams states that incision into b— T.— 
ment cellulitis with evacuation onlv o: ^ -a — ~ 
amount of serum frequentlv gives as*g-» Crszair? 
as if large amounts of pus were encou::*^!.^-^- 
true in cellulitis in general The eiterniZ r ”— 

IS closed w Ith interrupted sutures of ci^afh 
gut fairly snuglj about the cigarette 
drams are moved on the second to fh — ' ir-— 
are shortened steadily each da> The* zre 'p-. _" -r 

removed about the sixth to eighth dav r 

often drams slightly for 2 to 3 weeks." 


CASE SUMMARIES 

CvsE I PR, aged 25, was admitted tj i> . 
January 10, 1950, and was discharged FeirsEr--*- -C~ 
The pauent, a colored female, complained Ti ^ 

rightsideof 5 weeks' duration WTiife tabrx 
was seized with severe pam m the lower aifi car 
very weak, and fainted Some vaginal t,—"- •' 
at this time and she was in bed 5 daj-s " 

The patient's general health was poor A ^ 
had been excised several months ago 
had no operations Patient had had p" ^~k k . ^ 
and thinks she had a neisserian infection i 
was intermittent pam in the nght side fo» j ? h.— 
began at the age of 13, were regubr, oy-i-.-J' " 

da>8 and lasted 3 days She bad a mjscar^-, - ' 

The last menstrual period, Decemf;cr ' " 

mal Family history was negative Vhyt ca. ~ 
vealed a poorly nourished colored guJ T*" 
Shelookedveryweakandpale Chest irr4 " L- 
was an ovoid mass the size of a grapefra." ” 

ofthemidhneextendingnearlytotbel»7 ' 
Thismasswasfluctuantandtencler " 

trophied and pushed anteriorly, the ete* » ” 

there was a large mass m the right v<- - 

in the left The Uassermann was \ 

was 78 per cent, red blood cells 3 

pingo oophorectomy, posterior pliv' 

tomy were performed ConvaltV- ^ . 

the tenth day after operation ^ ' 

reached 40 degrees Patient wai- 

broad ligament was found an 

extriperitoneally Two cigirette/- - 

course was uneventful after thii If ~ 

charged on the twentj third 6- J 

method of drainage is often vai^ ^ — 

trapentoneal accumulations of - - - 

after operations for tubal disc4^^ " - 

Case 2 AS, aged 20 yem ■t' 

Hospital, March lo, 1930, and'^ ■■ - 

The patient, a white woman, 0,^ 

side which*had been present 1,3 ^ 

mediately following delivery t/ * ~ ' 

been very severe for a few ~ '' j 

was profuse leucorrhcca, dyi - ^ — , r. 

tion OnJanuaryaj, 1930^^^^ ^ 

diagnosis of postpartum *. •. ^ . 

treated expectantly At t'j 
was made She was readr— ■* - - ^ 

the abscess extrapentonej. — ^ 

progress The family hjj* , » 

history was unimportant t - - - 

a well developed but sir* " " ^ 

There was tenderness in li - - 

ture was 38 2 degrees 7^^ lU anil 

tioD the cervix lacera,/- ~ .---r— • iminal 
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I was 
i-d to 
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Fig 2 Case Q Temperature chan of a typical case of peKic celtuhns showing the unremiUmg character of Ihe 

le\er a month prior to operation andptompt deier'escenct alitr operation 


anterior but pulled to the right and there were i ery tender 
fluctuant masses in both lateral vaginal sauUs Labora 
lory lindings were negatiie On March ii lojo drainage 
of the left broad ligament abscess was done About »oo 
cubic centimeters of thin brownish fluid was obtained cul 
lure of which was negative for 48 hours \ ciRaietie drain 
was insert^ into the wound in the groin The temperature 
never arose bejond 385 degrees The patient was ois 
charged from the ho pital on the eighth day after openition 
and is to return to the dispensary for further observation 
The small exudate on the other side cleared up sponiane 
ousl> 

Case 3 M R aged3a>ears was admitted to the nos 
pital August igjg and discharged September 17 19*9 
Thepatient anegress came to the hospital becauseofpam 
in the left side since an abortion 1 's months before A 
week ago the pain became generalized m the abdomen She 
had had fever for the past week with dysuna and frequency 
The past history was negative The last menstrual penod 
wasApnlzo 1919 and thepreviouspenodMarchai, 19*9 
Patient had one child of 7 years and one miscarriage in 
1924 She had a spontaneous abortion in July at which 
lime she was about 3 months pregnant The patient •*** 
dehydrated colored female fairly well developed and 
well nourished, whose heart and lungs were negative The 
abdomen was spastic and there was tenderness over the 
entire lower abdomen Pelvic examination revealed a 


marital outlet the cervix small posterior foed with ten 
detness on manipulation Uterus was immovable There 
was a large fluctuant mass with tenderness on the t^nt 
Laboratory findings revealed a negaliie urine, white blood 
corpuscles 13 800 red blood corpuscles 4 000 000 hvm^ 
elobin 80 per «nt Wassermann 4plus Onadmission me 
temperature was 38 5 degrees L The following dav an 
extrapenloneal drainage of an abscess on the rii,ht broaa 
ligament was done Temperature was normal and the pa 
Uent was comioTtable on the fourth day after opvcalion 
but the sinus continued to drain Tivc per cent irie^ro 
chrome was instilled into the abscess ca\it> daily and dram 
age gradually stopped bhe was allow ol up and thi» did ooi 
cause elevation of lempeiature At the time ol dischirg 
the incision m the right side was surrounded b> Srannm 
tion tissue There was a small sinus extending mto tne 
cavity The cervu was pulled slightly to the right me 
uterus anterior and pulled to the right Theie was 
emng but no definite mass m the right fomu Diagno 
broad ligament abscess right syphilis ftl nssermann) 

LASC4 CM aged aayears,wasadrmltrf tot^bos 

pital September a8 igrg and was discharged Oclo^t 5 
1949 Thepatient a married white female ira* admitted 
through the dispensary with ‘be complaint of lower 

doimnalpainandfoulvaginaldischarge Sliehada 

tion induced on September a after one missed per ^ 
was such profuse bleeding, that she was taken to ano 
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hospital and kept there for 6 days Bleeding stopped rvhile 
there and patient had no fever A foul smelling vaginal dis 
charge had continued and during the past week she had 
considerable pain in the lower left quadrant Patient’s 
general health was good She had had no senous illnesses, 
and family history was unimportant The onset of menses 
was at 15 years of age and they were regular every 3oda>s 
Jatient suffered convulsions at time of penods She has 
had no lunnary disturbances, but there has been a yellow 
vagina discharge for the past 3 years Patient was a poorly 
sloped and poorly nourished white woman with pallor 
of the skin and mucous membranes Heart and lungs were 
normal Temperature was normal Pelvic examination re 
vealed a marital outlet, the cervix in the midluie and firm, 
the uterus shghtly enlarged There was a mass the size of 
an orange in the left broad ligament region Hjemoglobin, 
58 per cent, white blood corpuscles 34 000 red blood cor 
puscles 5 000,000 The unne contained a trace of albumin 
yn October 3, 1929, extrapentoneal drainage of the broad 
hpment abscess was performed Thick jelJow pus was 
obtained but there was no growth on the culture Patient 
had a mild febrile reaction Temperature quickly dropped 
to normal, and the patient was discharged 12 dajs after 
operation Diagnosis parametric abscess, left 
Case 5 L W , aged 30 j ears, w as admitted to the hos 
pital December 12, 1928, and was discharged January 22 
>929 The patient entered the hospital with the complaint 
of sharp pain in the right lower quadrant radiating into the 
right flank, for the past week There had been no vomting 
the onset and no dysuna Illness was associated with 
considerable discharge Patient had typhoid and pneu 
tuonia in childhood Menstrual periods began at 14 years 


. y 


of age, were regular every 48 davf 

sociated with severe headaches I* 
cramps occurred the da> previwK f ^ 
flow Last menstrual period 

penod November I r, 1928 

nases none of nhach n e, sell i 

well developed and well nouri.t 
ently in acute pain Phvsiral ^ ’ 

except that theabdomen wav tlTw 
quadrant over McBurney’s wr , T"’’ 

sis A mass with a rounded i 

umbilicus Pelvic examinatir^ ^ ^ 

the cervix small and inTc a^r*''^^/ , f - 

large mass filling the whole P ^ r* - ■“ 

ward behind the cerv«,a?vxo/ ^ < 

and thought to be continuoui^ ' 

Sion while blood cells were , ' / - - -c 

4,420 000, haimoglobm 00 ,'*‘"',,1. 

sermann negative scdirneni .-1 

conditionof thepatientbeul**^^ • ^ 

192S, white blood cel] count t'’ '' t, <■ 

drainage of the broad hgarr.* - -v- . " 
large amount of fluid and f i'' 
firained with cigarette dra' * 

dram for a penod of abf„,, ’ ' 
dunng her stay m the 


-rr 

me 1)0,.^’ ■ ^ •*/* V 

centimeters in diameter . ' ^ 

the uterus Temperatu'r, / - - ' 
day after operation and ('7 ‘ ^ 

around the ward 

aminition revealed a,nP' ‘ ')»/' ■'p ^ 

in the aiis, end the ~ tt e 


d 

□d 

her 

and 
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palpation revealed no tenderness White blood cell count 
was 9 100 Diagnosis peUic cellulitis The patient was 
di»charge<i on January jj i^j? in good condition 
Case 6 I aged 3 J years was admitted to the hos- 
pital June 7 J9Jg and discharged September as loag 
The patient compbined of pain in the abdomen chills 
fever nausea, and lomiting The patient nas 4 months 
pregnant and on March 30 an induced abortion had been 
performed She began to bleed 3 days later and cominued 
to flow for 3 weeks Ten da> s after the abortion she began 
to have chills and f e% er and n as taken to a hospital where 
she remained for 3 weeks and was discharged improved 
Menstrual periods began at the age of 1 3 years were ttgu 
Ur ev ery 28 days lasting 2 to a days The patient has bad 
2 children and 2 miscarruges Heart and lungs were nega 
live on examination There wus a board hke rjbidJly over 
the entire abdomen with a deflnite palpable mass in the 
right lower (juadrant Pelvic examination revealed a man 
tal outlet the cervix anterior large bilateral pelvic masses 
the one on the left extending Above the umbilicus and be 
yond the midline to the right, tilling the entire lower left 
quadrant The one on the right was smaller and about the 
sue of an orange The uterus could not be definitely made 
out but It was thought to lie posteriorly The unne ex 
amination showed an albumin trace and pus in clumps 
W’hiie blood cells numbered 34 000 red blood cells 3 260, 
oco ba'moglobin 58 per cent Sedimentation time was ao 
minutes Wassermanawassplus After she entered the hos- 
piUl the temperature continued to rise and on the fifth day, 
extrapentoneal incision with drainage of the abscess was 
done The temperature fell somewhat and the drama 
gradually were moved although the temperature continued 


to nse occasionally to 39 j degrees On the twenty fourth 
day the sinus was agam opened for better drainige and 
ih*- temperature started a gradual downward course until 
the sixty sixth day when the abscess canty was again ex 
plored A large amount of pus escaped at each operation 
rhe tcropemturc fell almost to normal Twelve daj'S fol 
{owing tow tt (ransftrsion wa* picn ^ cube cMti 
meters On the one hundred and first day the temperature 
reach^ normal to remain there for the first tune Ten daw 
later she was discharged from the hospital Duftag the 
stay in the hospital she was given neosalvarsan at ««kly 
intervals Improvement was gradual xnth occaviotiM ex 
acerbations from time of admission to time of discharge 
Ilfood cuflures were negative Cultures from the broad 
ligatnent absce s showed a mixed infection, domicavuy 
staphylococcus and colon bacillus At tho 

charge the uterus was anterior and somewhat fixed There 

was a slight amount of diKharge from (he incuictti 
nosis pelvic celtuhlis bilateral and syphilis (" asser^M; 

Cast! r It aged 363 cars was admitted to the bos 
pitai tebruary 4 igig and d «c’’arged ifarch n ig’d 
ITw patient was a regress 36 years ofage Ipara theciiiia 
being 4 years old The patient came into the 
pining of uterine bsmorrhage for 2 weeks She haa bW 
nausea and vomiting for the past 2 weeks and severe cramp 
like pains in the lower abdomen The patient menstruated 
normally in January I*ast history was negative except jm 
appendectomy and removal of a tubal pregnascy 4 

aso Family history »a> ntiritive Tbt “2 

rapidly to 40 s degrees C declm rg to a lev el of 35 d^E^ 
C, -^re It remained for 8 days Physical examination im 
essentiafly negative 1 xamination on admission revealed 
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a mantal outlet, a normal cei^nx, and an enlarged and soft 

uterus Tiere was an indurated mass 5 to 6 centimeters 111 

diameter, which was hard and lirm, non Quctuant, defi 

mtely fbced, and firmly attached to the uterus A right 

inguinal incision was made about r inch above Poupart’s 
ligament, the eTtemal oblique aponeurosis was opened, and 
the broad ligament was explored There was a gu^ of 
stniTB, but no frank pus was encountered Two cigarette 
drains were inserted under the conjoined tendon Ihepa 
bent’s temperature within the next 3 days dechned steadily, 
and there were in the following 2 weeks, reimssionsand ex 
acerbations of temperature Patient’s general condition 
was excellent She suffered no discomfort On the fifteenth 
day after operation, the temperature was normal and only 
once did she have an elevation thereafter She was dis- 
charged on the twenty sev enth day after operation How 
ever, she had been walking about the ward lor lodajs On 
admission the laboratory Imdings had revealed the hemo 
globm to be 85 per cent, the white blood cells to be 25,000 
Wassermann was negative, and sedimentation time 17 
minutes 

Case 8 G F , aged 33 years, was admitted to the hoa 
pital }anuarj 15, 1029, and dis^arged February 22, 1929 
(Fig 3) Tic pabent was a white female I para, who 
entered the hospital complaining of sev ere pain in the back, 
pam m the lower abdomen and on both sides She had had 
nausea, vomibng, chills, and fever for a week The Msl 
history was negative except that the patient had been 
treated 7 years ago for retroversion The family history 
was negative Physical exarmnabon was negative except 
for a moderate degree of emaciation Pelvic examination 
revealed a marital outlet, the cervix pushed far forward 
under the symphysis There was a mass posterior which 
was apparently the fundus uteri adherent to the right side 
posteriorly The patient gave no history of abortion or 
any trussed perwds The last period of metistruabon was 
3 weeks before The identity of the mass in the cul dc sac 
not being clear, it was decided to open the cul de sac 
About r ounce of serosangumeous fluid escaped No pus 
was encountered and this opemng was sutured Six days 
later the pabent’s temperature rose abruptly with a chill to 
40 degrees and fluctuated between 38 and 40 for d:iyz, 
at which time pelvic exarmnabon revealed a definite left 
sided perimetric mass An inguinal incision was made on 
the left, a finger pushed the peritoneum back, and a small 
amount of serum escaped from the peritoneum No gross 
pus was seen The temperature dropped promptly to nor 
mal on the third day and nev er rose again 
Case 9 M D , aged 23 years, was admitted to the bos 
■pita! August 17, 1929, and was discharged October 5, 1929 
(Fig 2) The patient was a married white woman who 
complamed of cramp-like abdominal pain and vaginal 
bleeding Three days before entering the hospital, after 
3 months of amenorrhcea, she suddenly began to have 
cramp like pain and passed blood clots She had several 
chills before admission and there was a fetid odor to the 
discharge She did not think she had passed a fetus The 
pabents general health has been good There have been 
frequent attacks of tonsillitis, a tonsillectomy being pet 
formed m 1915 There was an extensive skm bum m 1924, 
acute mastitis in 1926 Family histor> was unimportant 
Meases were regular every 28 days and lasted from 3 to $ 
days She has always had cramp-like pain with rnen^ 
and considerable leuconhceal discharge for 4 years The 
patient has 2 children and has had two early abortions 
which were spontaneous, 3 years ago There was no his 
t^ to suggest infection following a previous piegnanw 
The patient is a small, poorly nourished, white female who 
appeared to be extremely ill and dehydrated Temperature 
Vi as 38 6 degrees Teeth w ere carious, heart and lungs nor 



Fig 5 Temperature chart showing rapid defervescence 
following extraperitoneal drainage of a parametric mass 


mal there was slight muscular spasm and tenderness 
throughout the lower abdomen Pelvic examination re 
vcaled a manlal outlet, the cervix soft, postenor, and fixed, 
the fundus enlarged, firm, and deflected to the nght There 
was marked induration in the cul de sac and in the right 
vault, with bleeding from the cervix The unne contained 
a trace of albumin and a few granular casts Hamoglobin 
v^as9ope^cent, red blood cells 8,150 000, white blood cells 
7,940 The patient was treated palhatively, with rest in 
rowier’s position, hot abdominal stupes, pituitrin, and 
ergot Temperature ran a high septic course for 2 weeks 
Pelvic examioauons revealed what was interpreted as an 
extensive cellulitis m the left broad ligament By Septeta 
ber 18, an abscess bad formed and this was drained extra 
pentoneally No cultures were taken of the pus obtained 
Following incision, the condition of the pabent unproved 
rapidly The temperature of the patient gradually dropped 
to normal and the discharge from the wound subsided 
gradually Biagoosis infected abortion, acute endaffie> 
tribs and parametritis, and abscess of the left parame 
tnum 

Case 10 G M , aged 2$ years, was admitted to the 
hospital May 14 1930 and was discharged May 25, 1930 
The pabent was a young white woman 25 years of age 
I para, three miscarriages She complained of severe pam 
m the nght lower quadrant of 10 days’ duration Pabent 
bad been approximately 6 weeks pregnant and had had an 
induced abortion For 10 days she had had chills and a 
sangumeopurulent discharge Temperature was 39 4 dc 
gmsC owwdmissvo’Q Iferoo^lobvwwas 85 peioiwt., white 
blood cells 24,000 Pelvic exarmnabon revealed a marital 
outlet, the cervix normal in consistency, the uterus slightly 
enlar^, pushed forward to the left by a large mass con 
tinuous mlh the uterus and, curved around in horseshoe 
fashion in the lateral pelvic wall apparently outside the 
pentoneum An ingumal incision was made and the exter 
nal obUque aponeurosis w as opened a finger pushed under 
the conjoined tendon medial to the femoral vein A large 
stony hard mass was encountered and about 3 drams of 
serum escaped The mass was explored w iih the point of a 
Kelly clamp for a short distance No pus was encountered 
Two cigarette drams w ere pfaced in the sinus tract and the 
incision sutured about them The following day the pam 
was reheved She bad an uncomplicated gradual defer- 
vescence and was discharged on the tenth day, in good con 
dibon with the wound almost healed The pelv ic mass bad 
become very much lessened in si7e, was much softer, and 
there was no tenderness on the right side W e felt that her 
convalescence had been much shortened b> the mcision and 
drainage (Fig 5) 
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SXTMMAHY 

The clinical course of patients operated upon 
for parametric exudates, c\ cn during the period of 
firm infiltration, has led us to beliexc that the 
extraperitoneal placing of drams awaj from cxu 
dates m this region shortens the conxalescence 
and definitelj lessens the morbidity when com 
pared with patients treated expectantly by posi 
tion, rest, heat, only These patients arc infinitely 
more comfortable after incision and the placement 
of a dram down to the base of the broad ligament 
e\cn though only a small amount of fluid or pus 
is evacuated at the time of incision The defer 
vescence following incision, as may be seen from 
several typical temperature charts (higs 2, 3, 4, 
and s), occurs by a gradual decline through the 
course of a number of days or occurs abruptly, 
sometimes several day s after incision The immc 
diate efTcct of the drainage mav be a transient 


exacerbation of the febrile reaction of the patient 
as 15 frequently true following any operative pro 
cedure in a region of inflammation This senes of 
cases has been followed since operation and the 
postoperative condition of all is satisfactorv 
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W HILE true aneurisms of the pulmonarj 
artery are rare as compared with those 
of the aorta, the> do occur m ith sufficient 
frequence to be considered in the differential diag- 
nosis of tumors of the mediastinum The subject 
of pulmonarj aneurism receiv es scant attention m 
the literature and is not discussed by the majority 
of textbooks Aschoff and Kaufmmn merely 
mention its raritj Hirschfelder vcrj brieffj re 
Mens Henschen’s article Henschen, in 1906, 
thoroughly searched the literature and compiled 
46 cases of aneurism involving some portion of 
the pulmonarv trunk or Us two main branches 
He discussed these cases from various viewpoints 
and attempted to explain their etiologj In 1909 
Posselt discussed Henschen’s work and added 9 
new cases The aneurisms of the smaller pulmo- 
narj- branches associated v/ith tuberculous cavita- 
tion of the lung and the m> cotic or infectious em- 
bolic aneurisms described b> Eppinger, are not 
uncommon These, how ever, are not considered 
to be true pulmonarj aneurisms 
It IS our purpose m this paper to report an un- 
usual case of pufmonarj aneurism and to collect 
the cases reported since the v ork of Posselt m 
t9®9 This case was observed during a period of 
3 >ears, was studied with the X-ray and the elec- 
trocardiograph, and its surgical removal was at- 
tempted, the attempt ending in the death of the 
patient 

B U , a white female student ig years of age, was ad 
rolled to the Bell hlemonal Hospital May 14, 1926, with 
the complaint of hoarseness partial aphonia and dyspnoea 
irom the patient’s mother it was learned that at the age of 
J days the patient was short of hreath and at tiroes was 
blu** ” During early childhood she was able to run and 
play as other children but when 7 y ears old she began to be 
d^pnaic on erertion At the ages of ir and 17 she had 
inCuenza following which her dy^pacea became more se 
' ere, forcing her to leave school At the same lime incicas 
ing hoarseness developed For the past 3 years she has ex 
peclorated, at intervals, small arnounls of rusty colored 
sputum and at one time a small quantity of red bfood For 
the past 3 years she has complained of indelinite dull pain 
in the substernal region iler activ ities hav e gradually dc 
creased so that at the time of her admission to the hospital 
able to do only the lightest tasks about her home 
there was no history of rheumatic fever, tonsillitis, 
Chorea, scarlet fever or venereal disease 
ihj«ical examination showed a well developed girl of 19, 
ortaihing with some difficulty at the rate of 24 a mmate 
A flushed and her bps w'ere purplish 

rea The veins of her neck were distended and pulsating 
the pupils were dilated, equal, and reacted to light and 
^ccommodation "Ihe conjunctiva and retinal vessels were 
®hgested The eats, nose, and throat were negative The 


thyroid was not palpable The chest was well formed but 
there was a distinct bulging of the manubrial area, greatest 
on the right side at the lev el of the third nb Pressure over 
this elevated area elicited slight dull pain Tactile and 
vocal fremitus were normal The breath sounds over the 
entire chest were harsh B’Espmes sign was positive The 
relative cardiac dullness measures 4 centimeters to the 
right and 12 centimeters to the left The first pulmonic 
sound was thudding and the second greatly accentuated 
After exercise there was a pre systolic thrill and rumble at 
the apex The radial pulses were small, equal, regular, and 
vaned from 78 to 100 per minute There was a diastolic 
murmur at the apn and along the left sternal border The 
blood pressure m each brachial artery was the same, 110 
nullicncters mercury systolic and 80 diastolic The abdo 
men was normal in contour, the liver palpable and slightiv 
tender There was no adema of the extremities The finger 
nails were cyanotic and there was slight clubbing of the 
finger tips The deep reflexes were slightly exaggerated 
Laryngoscopic examination showed an abductor and ad 
doctor paralysis of the left vocal cord 
\ ray examination (Fig lA) show'ed a 50 per cent en 
largement of the left heart shadow, including the aorta 
In addition there was a rounded mass lying m the region of 
the aortic arch on the left side and another triangular area 
of similar density projecting outward from the right hilus 
shadow (Fluoroscopic examination showed no pulsation 
of these lumor masses ) 

Lxammation of the unne showed nothing abnormal 
Red blood ceil count was 4,300,000, hemoglobin (by Sahli) 
was 90 per cent and tbe white count numbered 10, boo, with 
a normal differential count 
The Uassermann reaction was negative 
The vlmical diagnosis made was mitral stenosis medias 
tinai tumor and paralysis of tbe left recurrent laryngeal 
nerve Along with symptomatic treatment the patient was 
given deep \ ray therapy to the mediastinal masses 
An electrocardiographic tracing (Fig s) showed an in 
crease m tbe magnitude and a definite right sided cardiac 
hypertrophy I our weeks following tbe \ ray treatments 
another plate (1 ig i \) showed no change in the sire of the 
tumor masses but they had a more definite outline and 
their shadow was denser 

Two months later the patient was again admitted and 
showed no essential change in the physical signs An X ray 
of the chest showed little change (tig iB) Patient was 
given another course of X ray therapy and dismissed 
On November 10 1920, the patient was again admitted 
complaining of increasing hoarseness dyspnoea and some 
palpitation and cough The physical Jmdmgs were un 
changed The X ray examination showed a slight increase 
in the sue and considerable increase in the density of the 
tumor masses It ig iC) 

Twenty seven months later (part of which time she had 
spent in a high altitude with considerable symiptomatic re 
hef) the patient was again admitted and showed a definite 
10 hoarseness slightly more dyspntca, and an m 
crease in the cyanosis \t this time her fin.ers and part of 
her hands were bluish and the finger tips dcfimtelv dubbed 
The bulging of the rnanubnal area was increased and the 
patient complained of a more distressing, dull aching in the 
diet beneath this area She had had two attacks of 
hxnwmtysis each lasting about an hour but with little loss 
of blood There had been a constant, imtaling cough with 
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only a little rust colored sputum The X ray examination 
at this tune showed the tumor masses to ^ slishUy in 
creased m size and density (I ig iD) The red blc^ count 
was 6 000 000 and the himoblobin izo per cent 

It was believed that the mediastinal masses were some 
Lind of benign tumor, possibly dermoid cysts and follow 
mg the patient’s repeated request an attempt at their re- 
moval was made A postenor incision was made along the 
seventh nb to the midaxillary line and a portxin of the 
seventh nb was removed An extrapleural dissection was 
done and a firm tumor mass easily exposed Tiie capsule of 
the tumor was incised and an attempt rnade to enucleate 
Its content which appeared to consist of grayish brown, 
cellular material After a small amount of this nutenai 
had been removed there was a sudden and fata] gush of 
blood 

The autopsy performed withm an hour after death was 
limited to tne removal of the heart through the surgical in 
cision The heart with proximal portion of the aorlaand 
pulmonary artery weighed 613 grama and showed a dcfi 
nite nght sided hypertrophy (Iig 3) It measured 11 
centimclera from base to apex ti cenlimeten across the 
base and 7 centimeters anleroposteriorly The pencardium 
nds smooth and ghstenmg The m}ocardwtD ol the nght 
ventricle measured to to 33 rmllimefers in thickness while 
that of the left ventricle 10 to is rmlhmetera The muscle 
wras brm in consistency dark rradish brown in color and 
showed a lillJe jellowuh mottling in the papillary muscles 
The circumferences of the valve rings were as follows 
tncusnid q 5 centimeters mitral 4 s cenlimeiets pulmo- 
nary 8 centimeters and aortic 4 centimeters 1 be foramen 
ovale was wide open measured u millimeters m diameter 
almost forming a cor triloculare The aorta measures 1 6 
centimeters in diameter and had thin, soft pliable walls 
similar to that of a child of to years The pulmonary trunk 
and the two mam branches up to the point w here they enter 
the lung tissue were greatly dilated, and were completely 
filled with laminated grayish brown thrombotic material 
which showed some organization of the layers next to the 
arsenal wall The trunk measured 4 3 centimeters in diam 
eter The left branch appeared as a rough spheroidal mass 
and measured ? centimeters in diameter The right branch 
was roughly cylindrical and measured A centimeters to 
diameter The smaller branches were not dilated and 
arose abruptly from the distended portion and measured 3 
to 6 millimeters in diameter They were flattened out over 
the thrombosed aneurysmal mass The large veins from 
the neck and upper mediastinum were also llattencd over 
the mass as they approached the heart The ductus liotalli 
appeared as a slender fibrous cord and US lumen was cn 
tirely occluded The smaller branches of the pulmonary 
artery showed numerous yellowish white, elevated diffuse 
thickenings of the ultima 

Histological section of the heart muscle showed frag 
mentation segmentation some granular degeneration and 
slight lymphocytic and plasma cell infiltration with a 
patchy increase m stroma Section of the aorta showed a 
thickened intima which was indefinitely outlined from the 
media Fhere was slight calcification m (he intima In 
the media there was some wrinkling and slight pcnvascubr 
infiltration of plasma cells and lymphocytes Attached to 
the intima of the pulmonary artery there was a dense mass 
of byalmized material showing numerous young fibroblasts 
and other ev idence of the partial organization of the throm 
bosed aneurysm The wall of the pulmonary artery was 
markedly thickened, mostly in the media and adventitia 
In the media and adventitia there was considerable wnn 
kling and distortion of ihe elastic fibers Section stained 
with VerhoeH s elastic tissue stain showed the scarcity and 
in places the absence of these fibers with their replacement 


by byalmized cicatricial fibrous tissue About the vasa 
vasonitn of the adventitia and media there was consider 
able penvascular lymphocytic and plasma cell infiltrsuon 
with swelling of the endothelial cells (Fig 4) "nie orderly 
parallel arrangement of the clastic fibers was broken up 
and distorted by the round cell infiltration produemg a 
wnnkled, scarred inflammatory appearance suggesting a 
syphilitic artentis Section of the small pulmonary ar 
tenea showed m the adventitia and media a typical pen 
v'ascular lymphocytic and plasma cell infiltration with 
swollen endothelial cells distortion of the adjacent elastic 
fibers and secondary atheromatous changes in the media 
•nd intima (Fig 3) The atheromatous areas contain ma 
tenal readily stained with Scharbeh R Levaditi prepan 
lions were negative for spirochxta. pallid* 

In ihc light of the autopsy findings the clinical 
symptoms can be readily explained The associa 
tion betneen the dyspncca and cyanosis of infancy 
and childhood with the widely patent foramen 
ovale is obv lous The vocal cord paralv sis was un 
doubiedJy due io the pressure of ihe thrombosed 
aneurism upon the left recurrent laryngeal nerve 
as It passes under the arch of the aorta Pressure 
from the slowly growing aneurism partly col 
lapsed the superior vena cava produemg conges 
tion and cyanosis of the hands, face, and neck 
The almost complete thrombosis of the pulmo- 
nary trunk and branches increased the pressure 
and accounts for the marked right sided cardiac 
hypertrophy and thi. greatly accentuated second 
pulmonic sound The non pulsating bulging of 
the manubnal area was a direct result of the 
gradual increase m size of the aneurism and its 
thrombosis 

The clinical diagnosis of pulmonary aneurism is 
very difficult there being only one case reported 
in which an antemortem diagnosis proved bv 
autopsy has been made Ilenschcn believes that 
the diagnosis of pulmonary aneurism can be made 
when the following signs are simultaneously 
present 

I Prominence of the second and third left 
costal cartilage with well delmed dullness and 
\ ray shadow in this area 

3 Intense cyanosis, other signs of congestion, 
harmoptysis and subslcmal pain 

3 Pulsation and well defined thrill and mur 
mur in the second left interspace 

4 Loud superficial rapping sy stolic murmur 

5 Right sided cardiac hypertrophy 

6 Absence of dilatation or hypertrophy of the 
left heart (le, apex dullness within the mid 
daMcular Ime) 

7 Absence of usual signs of aortic aneurism 
(vi2 , dullness to right, difference in puRe, recur 
rent laryngeal paralysis) 

In our case the first, second, and fifth signs 
were present The third sign was entirely absent 
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Fig r Roentgenogram of heart shoOTOg cardiac hj^pcrtrophy w^th itidcfuutely 
outlined masses in right and left mediastinum BCD Roentgenograms taken at 
different inter\al3 shoning gradual increase in densit3 of the masses due appa ently 
to increasing amounts of thrombotic matenaJ m the aaeunsmai sac 


due to the almost complete thrombosis of the 
entire trunk and bronchus The fourth sign was 
altered, the murmur being pres>stolic and rum- 
hhng m character, accompanied b> a thnll and 
possibly due to the very widelj patent foramen 
o\aie The sixth sign was indefinite because 
although the left heart actually was not hyper- 
trophied the X-ra\ shadow and the findings by 
^rcussion strong/y suggested a definite left sided 
hypertrophy The seventh sign was of minor 
importance for the patient had a number of the 
important findings of aortic aneurism, such as 
pam and oppression, d> spneea, cough 
Ufiough not “brassy ” m character), palpitation, 
hoarseness and a visible tumor 


Fourteen cases \erified bv postmortem ex- 
amination have been collected from the literature 
since Posselt published 9 additional ones in 1909 
They are briefly abstracted as follows 

Case I Reported by Reiche Male, aged 17 years had 
actinomycosis of the chest and mediastinum with draining 
sinuses, with continuous, loud, diastolic systolic murmur 
at tbe base Autopsy showed saccular aneunsm the size of 
a cbetrys^d located oa tie posienor surface of tie artery 
near Its bifurcation 

Cases Reported by Barth Male, aged 57 years Sue 
years before bad a ‘ stroke ' Autopsy showM pulmonary 
aneurism, nght sided cardiac hypertrophy ttall of aneu 
nsm and pulmonary artery showed histological picture 
similar to a syphilitic aortitis 

Case 3 Reported by A Ploeger Etonian, aged sz 
years, had had cardiac pain for iz years associated with 
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1 ig 3 Uratttng of heart and aneuriim of the pulmonary arter> shoeing ils relations and sue (reduced 


cyanosis and Jyspmxa Loud systolic murmur was present 
oNer mitral area I uisc irregular hyaline casts in unne 
fingers clubbed \ ray tilm showed dilated shadow in put 
monic area V ancosc s eins and <rdema were noted in both 
lower eelremities with an old hyperplastic penosteilis near 
the malleolus \utopsy revealed extensive sclerosis of the 
pulmonary artery and enlarged heart especially in the 
right atherosclerosis of aorta chronic ulcerative luberru 
losis of upper left lobe gall stones (lerntoid cyst of nght 
ovary old cystic hxmorrhage of the brain and a large sac 
cuUr aneurism of the pulmonary artery partly occluded by 
a thrombus The wall showed a typical perivascubr in 
ilammatory reaction characteristic of lues No such reac 
tion was seen in the aorta \uthor considered aneunsm to 
be luetic in ongin 

Case 4 Reported by Letulle and M Jacguelin 
Male aged $8 years entered hospital to hours before 
death lie had had dyspneea cardiac arrhythmia cyano 
SIS and general adema The heart was large and diLstcd 
No history of lues was given but history of rheumatism 
The cyanosis was out of proportion to the condition of the 
heart and lung lie died suddenly \utopsy revealed a 
fusiform aneurism of the right pulmonary artery with its 
lumen largely occluded bv a laminated clot The ductus 
lioulli was closed and the right ventricle was hyper 
trophicd and dilated The wall of the arteries and of aneu 
rism showed a penvascular reaction suggesting a luetic 
reaction 

Case 5 Reported by Marble and Mhite Male aged 
years lieutenant had a gunshot wound of the ni,ht 
chest Abnormal dullness to percussion was noted on right 
side Loud systolic diastolic murmur present at apex 


\ ray examination showed dense spherical shadow at the 
base of the right lung Numerous pulmonary haemorrhages 
preceded death 5 months after wound Autopsy showed 
aneurism of the right pulmonary branch, the sue of an 
orange, located 4 centimeters distal to the bifurcation of 
the trunk A large \al\elike opening connected with a 
bronchus 

Case 6 Reported by Toster Male aged aj years had 
precordial pain, cough dyspntea ond dysphagia with 
cyanosis l>cllnite visible and palpable pulsation were 
noted over the upper sternum I aralysisof one vocal cord 
present Fluoroscope showed pulsating tumor in upper 
mediastinum Wassermaiin wasstrongly positive Patient 
had pneumonia Autopsv showed aneurism of the pulmo 
nary artery 

Case j Reported by Rlechman and Paulin Infant 
had a funnel shaped aneurismal dilatation of the pulmo- 
naiytrunk thelargerpartbeingallhcostium Therewasa 
congenital interventricular opening Ulcerative pneumo- 
coccK endocarditis 

Cases Reported by Sutherland Female agedAyw^ 
had progressive cardiac failure with (cdcma of lun^ 

dyspnoea and cyanosis Autopsy showed ancunsmal dila 

tation of the pulmonary trunk and left branch beginning 
'« inch from the pulmonary ostium and extending to the 
lung The aneurism measured j 8 centimeters in diameter 
and throughout Us entire length wa» occluded by a orm 
thrombotic mass The ductus arteriosus was a thin fibrous 
cord 

There were other congenital anomalies There Ji"®* * 
supernumerary toe, the fourth and fifth digits were fused 
and the fifth finger had a double nail 
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C4SE9 Reported by Arnllaga Male, aged 40 >ears 
jave a history of hemoptysis, cyanosis, dyspnoea and neck 
vessels unusually congested \ ray e-^amination showed a 
ddatation of pulmonary artery Pulmonic second sound 
was accentuated Wassermann was strongly positive 
Autopsy revealed sclerosis of the pulmonary artery with 
aneunsmal dilatation of the trunk 
Case 10 Reported by Arnllaga Male, 38 years, with 
history of weakness, cedema and cyanosis, had the nght 
ventricle enlarged Rales were heard over both b»ses 
systolic murmur at the apex ^\asserminn was negative 
Autopsy show ed an aneurism of the pulmonary artery with 
rupture into the pericardial cavity Atheromatous placques 
were abundant in the wall of the aneurism 
Case ii Reported by Arnllaga Patient gave a his 
tory of dyspnoea oedema, and cyanosis, especially of heail 
and neck \ ray examination showed a dilated right heart 
and dilatation of the pulmonary artery Second pulmonic 
sounds were accentuated The autopsy showed arteno 
sclerosis of the pulmonary artery with a saccular aneurism 
of left branch of pulmonary artery Macroscopic appear 
ance suggested lues Treponema was demonstrated m the 
lungs and in the walls of the pulmonary artery 
Case 12 Reported by Moench female aged 29 years 
housewife, had dyspncca and vertigo Death occurred sud 
denly She had always been well and had worked hard 
There was an aneunsmal dilatation of the pulmonary trunk 
measunng 7 6 centimeters in diameter with linear rupture 
on the antenor surface and the pericardial sac was dis 
tended with fresh blood The ductus Botalli was patent 
easily admitting the index finger The mitral valve was 
thickened and the aorta showed a few atheromatous 
placques 

Case 13 Reported by Pomso Female aged 35 ye*irs, 
had precordial pain, dyspnoea, and cyanosis The Washer 
mann was 2 plus Autopsy showed cylindrical dilatation of 
the trunk with thrombosis and partial canalization Micro 
scopic examination showed arteritis with miliary gummaia 
about the vasa vasorum, and fragmentation of many of the 
elastic fibers 

Case 14 Reported by Yarlhin Male, aged 3? years, 
had chancre 28 years ago frequent pulmonary himor 
rhages, hoarseness, cough The point of maximum cardiac 
impulse was outside the nipple line diastolic murmur was 
m third intercostal space transmitted upward Wassermann 
4 plus X ray diagnosis was neoplasm Autopsy revealed 
the aortic arch dilated and showed luetic aortitis An an 
e jiism of branch of pulmonary artery , size of guinea ben’s 
egg was filled with laminated blood clot, the wall showing 
the gross appearance of syphilitic artentis, hepatitis with 
multiple gummata 

The etiology of pulmonary aneurism is not defi- 
nitelj established and it is probable that no one 
factor will explain them all Henschen believes 
that syphilis js the most frequent and important 
agent and cites 1 2 cases in w hich syphilitic lesions 
^ere found (macroscopically ) Because but few 
of his cases were accompanied by histological pic- 
tures, the true incidence of syphilis may have 
been considerably higher Posselt says that, 
while It IS true syphilis is an important factor m 
producing pulmonary aneurism, it must be re- 
membered that atheromatous changes also cause 
the condition and thinks this process is probably 
the basic and essential role He considers that 
atheromatous changes begin in the smaller pul- 
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Fig 3 Hetirocardiogram showing right sided pre 
ponderance and increased magnitude of deflection 


monary branches as well as in the trunk and the 
consequent reduction in the Jumina of the pulmo 
nary tree increased the blood pressure which 
causes a dilatation in the aheady diseased vessel 
wall Peck has shown that syphilis of the pulmo 
nary vessels is a rare finding, only 29 undoubted 
cases in the international literature and only 3 
cases of syphilitic pulmonary aneurism which 
macroscopically and microscopicallv gave pic- 
tures comparable to aortic sy philis Warthm has 
reported a case of pulmonary aneurism and has 
demonstrated the spirochreta pallida m the w all of 
the aneurism near the adventitia Pomso s case 
show^ miliary gummata 

Sex has apparently little etiological significance, 
only a few more cases being found in the female 
than in the male 

About 40 per cent of the cases occur under 30 
years of age This is in distinct contrast with 
aortic aneunsms in which only 18 per cent occur 
under to years (Hirshfelder; 

Congenital malformations of the heart unques- 
tionablj pla\ a part m the etiolog) of pulinonar> 
aneunsms The most frequently occumng type 
of malformation is the patent ductus Botalli— 8 
of Henschen’s cases and one of Posselt s cases 
showing this Moench reported a case in which 
the ductus Botalli would easily admit one s index 
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tig 4 Section of wall of pulmonar> artcn ^hoMing 
pentascular inilammatory reaction and scarring in (he 
media (X loo) similar to characteristic lesions in luetic 
mesaortitis 

finger, and he thinks congenital cardiopath) is 
probabI> the essential factor in the ctiologs 
Hone\er, man> patent duett Botalli unassociatcd 
IS ith puImonar> aneurism and \ ice \ ersa are seen 
The association of pulmonar) aneurism sMth 
aortic stenosis pulmonar) stenosis, patent fora 
men osale, aplasia of aorta or pulmonary trunk, 
IS also frcquentl) noted among the reported cases 
Blechman and Paulin s case had a patent inter 
senlricular septum The frequency of the asso- 
ciation of malformations of the heart svith pulmo- 
nar) aneurisms ma) ha\e Us explanation in the 
fact that in such congenital hearts greater strain 
is thrown upon the pulmonar) aorta than the 
s)stemic aorta and if there is an underl)ing ar 
terms (usuall) luetic) the wall would be weakened 
and a gradual dilatation ensue 
Endocarditis and pericarditis are probabl) un 
related or sccondar) rather than causal 
Trauma has been an etiological factor in two 
cases Konjetzn) and Marble and White 
In our case there was no histor) or stigmata of 
syphilis, the Wassermann reaction was negatne, 
and we were not able to demonstrate the spi 
rochxta pallida with Le\aditi preparation The 
histological picture, however, of the pulmonary 
trunk wall, the wall of the aneurism and of the 
smaller pulmonar) branches was exactl) compa 
rable to that so frequenll) seen in syphilitic ar 
teritis and the aorta Lymphoc) tic and plasma 
cell perivascular infiltration with endothelial re 



I Ik s Section throukh branches of puImonat> artery 
showing typical perivascular inflammatory reaction with 
atheromatous change (X 


action fragmentation, distortion and cicatnza 
tion of the elastic fibers along with the secondarv 
atheromatous change leads us to think of this 
process as probabl) S)'philuic in character This 
patient’s clinical course and mistake in diagnosis 
illustrates the importance of considering pulmo 
nar) aneurism in the differentiation of obscure 
mediastinal masses 

SUMMARV 

This IS a detailed report of a t)pical aneurism 
of the pulmonar) arter) m a >oung woman It 
was opened b) mistake, having been considered a 
solid mediastinal mass, and resulted in fatal 
hxmorrhage There is also a brief summar) of 
14 new cases confirmed b) autops) to be added to 
those described b) Henschen m 1905 and Posselt 
m iQi I making a total of 70 cases in the literature 
These aneurisms are usuall) associated with 
some congenital anomalv of the heart and often 
have a s)philitic base The) have been reported 
most frequentl) m relativel) earl) adult life 
Their occurrence is sufficient!) frequent to empha 
sue their consideration in the diagnosis of medias 
tin'll masses 
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Divt I w of SurRer> 

I \ the attack on carcinoma the conviction is 
deepening that little is to be gamed from the 
further stud) of the histological picture of full 
grown carcinoma, and that there is more promise 
in the field of possible prccancerous formations 
Carcinoma appears practical!) eight times asoften 
in the sigmoid and rectum as it does elsewhere in 
the colon, and pol)'ps of the large intestine mam 
tain in their grow th approximate!) this same ratio 
of distribution The sigmoid and rectum are thus 
the commonest sites for both forms of new growth, 
a fact that at once points to a suspicious relation 
ship between them 

In the aggressive surger) of the da), removal 
of a malignant growth in the sigmoid or rectum 
ordinarily is accomplished b) resection with it of 
long reaches of the lower part of the colon It is 
this practice that brings to the pathologist not 
only matured carcinomata but also areas of the 
sigmoidal and rectal mucosa excccdc<| only by the 
skin and its appendages in extent of available sites 
for the stud) of precancerous changes Accord 
mglv , It IS to these resected specimens of ihcpolvp 
bearing mucosa of the colon that this work is 
addressed \\ e propose in this studv (i)torcvievv 
the histopathologv of polvps (a) to show that 
they are not all of a piece and thnt under the name 
are included definiteh precancerous formations. 



Fig I Polyp of group r Nodular pedunculated tumor 
The epithelium of its surface and crypts remains entirdj 
normal Nuclear activity in the loose areolar stroma is at 
a tmnimum 

■Abridgment of thesis submitted by Df FitfCibbon to the facultr of t 


The Mans Oinic 

and (3) to trace from such formations the grow ih 
of numerous outright and deep seated carcinomata 
of the large intestine 

In the reports of cases, only autonomous new 
grow ths, true blastomata of the intestinal mucou» 
membrane not yet clear cut carcinoma, are con 
sidercd under the term polyp This restricted use 
of the word calls for arbitrary exclusion of the 
polypoid formations seen m hyperplastic tubercu 
losis, and so often at the edges of ulcers in ulcera 
luccolitisand in the regenerated mucosa of colons 
constricted by the latter disease These inflam 
matory epithelial proliferations have come to be 
widely enough recognized a$ the possible precur 
sorsof cancerous change to entitle themtoseparate 
consideration and direct attack 

In the literature that has grow n up around the 
study of polyps of the large intestine, various 
classifications of the grow ths hav e been proposed 
some based on supposed etiological factors, others 
on the clinical manifestations of the tumors, and 
still others on their internal histological structure 
Ncarlv 40 y ears ago, Hauser, excluding all forma 
lions hav mg a possible inflammatory background, 
argucfl that polyps could be grouped according 
to the amount of degenerated epithelium within 
them echselmann, in 1909 devnsed a three 
phase classification but, like Hauser, limited his 
critical analyses to the epithelial elements of the 
tumors Schmieden and \\ csthaus m 1927. b\ 
introducing consideration of selected attributes of 
the connective tissue framework, pedicle forma 
lions, and macro<copic appearance, rendered the 
Uechselmann criteria much more useful The«e 
latter authors stressed in particular precancerous 
changw in polyps 

THE rVTIIOLOGICAI. VNVTOVia OF POLaTS 

We shall attempt here to continue the work of 
establishing for polyps a histological classification 
On examining the tumors it can be seen that ihev 
fall readily into three major histological dl\a^lons 
as follows , . 

Pol} ps of group X In this group are incluaea 
only those grow ths in w hich the epithelium retains 
its normal characteristics The tumors are usually 
roughly nodular, although m some of the speci 

: Graduate «chool of the Umvtraity of MinocsoU in partial fulfillment for 
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iJg 

tigs Earty growth oi polvps oi group 2 a. Tiny bud 
of enlarged and deformed glandular tubules The lug of the 
proliferation on the submucosa is already apparent b. 
Drift of connective tissue is to left side of the tumor where 
darker, more activ e proliferation is in progress c, Matur 
mg polyp (6 millimeter) There are two dark areas ot 
active proliferation still within it 
Fig 3 Early polyp of group 2 a, Extremely active 
PolyPi 3 millimeters m diameter, at an early stage of 


j 

development The proliferative, dark sUimng polyp 
epitheliutn contrasts sharply with the normal mucosa from 
which U springs b, Characteristic polyp epithelium The 
sector of the tubule at the bottom of the picture contains 
norroal goblet cells In the center \s seen an mtermediate 
stacc in the development of the true polyp epithelium 
appearing m the upper tubule, a tubule formed by e on 
gated compressed, multilayered cells with dark staining, 
rod shaped nuclei 


mens the surface is smooth and regular Although 
the epithelium covering the growth and lining its 
crypts IS unchanged from the standard regarded 
as normal, netertheleus there may be in scattered 
areas some evidence of slight hvperplasia Such 
areas are the sites of more or less active inflam- 


mation secondary to the constant trauma to w hich 
the tumors in their exposed positions are con 
stanUy subjected Pol>ps of this group var> m 
size from tiny clubs about 3 millimeters m diame- 
ter to masses i or 2 centimeters m cross section 

(Fig i) Loose connective tissue derived from the 
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I ig 4 a Enlargement of area marked /t m 1 igure 4 b the site of a microscopic (1 millimeters) adenocarcinoma 
graded a b Long stemmcfl aged polyp of group a from splenic dexure of colon resected tor gcncralued polyposis 
Case i 


submucosa forms the matrix of the stalk and ex 
pands to sustain the nodular polyp Tliefe is no 
tendency in gro\\ths of group 1 to branching or 
papillary forms 

Polyps of group i are invariably pedunculated 
Even in the smallest tumors of this group en 
countered in our specimens there is evidence of 
formation of a stalk The pedicles are usually 
cylindrical structures of variable lengths up to 6 
centimeters or more, composed of connective tis 
sue deriv ed from the submucosa and covered w ith 
normal appearing mucous membrane Sometimes, 
in the heavier tumors, the pedicle becomes fiat 
tened into a ribbon like strip In poly^ps of this 
group, it IS thought that the formation of the 
pedicle IS due purely to mechanical factors arising 
outside of the tumor itself As the little knob 
proceeds into the lumen of the intestine, it is 
played on by the forces of peristaltic action and 
the current of the intestinal content, and so pulled 
out that a stalk more or less attenuated is pro 
duced 

It must be recognized that peristalsis, evoked 
in the intestinal musculature by the irritation of 
what is virtually a foreign body , can attain in this 
region great force Instances are recorded m which 
polyps of this type hav e been amputated from the 
tips of their pedicles not by ulceration but by out 
right avulsion by peristaltic action Then, too, 
numerous cases of intussusception have resulted 
from the peristaltic pull on the tumors The pa 
tient from whom was taken the polyp shown m 
Figure I, had to submit three times to operative 
intervention for the relief of acute intestinal ob 
struction Each time, intussusception of some 


degree was found, and each time a polyp of this 
type was at the bottom of the trouble 
It is conceivable that whatever initiates carci 
nomatous change m polvps could likewise find its 
expression in the epithelium of this group There 
IS, however, nothing about the tumors of group i 
to indicate that they are any more liable to malig 
nant development than is normal intestinal mu 
ecus membrane It can, therefore, be said that 
the polyps of group i are destined to a long and 
benign course Xo such pronouncement can be 
made, however, for the polyps of group 2 
fah ps of group 2 The polyps of this group are 
easily distinguished from those of group i by the 
abrupt and sinking structural changes m both the 
epithelium and m the connective tissue elements 
The epithelium is charactenzed by widespread 
failure of the proliferating cells to differentiate 
completely into the units of normal intestinal mu 
cosa In the polyp epithelium the cells are hyper 
trophied, elongated, and by their increased bulk 
compressed from side to side They may stay ar 
ran^ in single rows, but in numerous places the 
press of overgroirth piles them into multilayered 
buds that projectusuallymtothelumensof tubules 

and frequently into the connective tissue matnx 
as well The nuclei, like the cells, are elongated 
They are stained more deeply by all the routinely 
used dyes and thus give to the proliferation a 
darker and easily recognized color In the cellular 
protoplasm, the production of mucus is sharply 
diminished 

These epithelial changes do not appear equal y 
advance over the whole of the group Usuallv 
there is a peripheral dark zone of greater cellular 
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Fig 5 The growth of polyps of group 3 a. Sprout of enlarged tubules lined b> typical polyp epitheUum initiating 
the growth b, Continued proliferation of polyp epithelium No idence of stalk formation such as occurs in group 2 
can be seen c, The polyp epithelium has completely supprci<cd the growth of normal tubules and has already reached 
the musculans mucosa; 


activtt> where this changed epithelium will first 
be found, particular!} in the earl} forms of this 
group As the pol} p ages, the changed epithelium 
w ill ha\ e displaced entirel} the more differentiated 
structure which it has infiltrated, o\ergrown, and 
choked 

The peripheral dark zone so characteristic of 
growing polyps is composed almost entirely of 
complexes of glandular tubules These tubules, 
increased both m diameter and length by the hy- 
pertrophy of the component cells, crowd and press 
one another into a tangled mass One frequently 
finds cellular activity at its height at those points 
where the epithelium of the tubule debouches onto 
the surface of the tumor and spreads out over it 
to form its m\ esting membrane In places one can 
see the tubules of the polyps projecting down be- 
tween the more normal glands at the base of the 
tumor Nearly every polyp of this type reveals 
cystic enclosures which have been formed by the 
accumulation of secretion in the deformed and 
obstructed glands 

As this process of epithelial proliferation goes on 
there is a complementary response m the connec- 
tive tissues of the submucosa The tug of the tu- 
mor soon pulls the musculans mucosie and some 
fibrils of the underlying looser areolar tissue up- 
ward to form a tiny stalk If the tempo of growth 
IS not too brisk, the connective tissue elements are 
drawn out into ever-branching divisions which 
form a tree-hke supporting scaffolding for the epi- 
thelial complexes At irregular places, how^ever, 
in polyps of this group, the epithelium may grow 
out in long, tender tendrils that give to these areas 
a shaggy, papillary structure It is these tendnls 



Fie 6 An entire colon remov ed en masse for generalized 
lJol\™sis a Deeply penetrating adenocarcino^ graded 
2 b Site of microscopic adenocarcinoma graded 2, m a 
polyp of group v c, Massive polyp of group 2 in which 
Sre regions of adenocarcinoma, graded r d, Pedicle of a 
nolvD of croup 2 which became detached in handling but 
wiich IS exactly similar to the one at c See also Figures 
7 and 8 Case i 
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I iR 7 Cross section of deeply penetratme adenocarcinoma Rtoded j shovro m 
figure Oa Compare (he fow power enlargement (fig ;!>) of this carcinoma with 
one found arising m a nearby polyp of group 3 (lig 8a) Case i 


that are readilj injured by intestinal action and 
are thus the sources of the hemorrhages that so 
mark the course of these tumors 

The polyps of group : are also invanably pedun 
culated Tno massive, egg sued tumors (6 b> 4 
centimeters) ol this group in our specimens swung 
from pedicles fully 6 centimeters m length, a pat 
tern which other and smaller polyps followed m 
their own ways It is true that one frequently s<^ 
flattened, hemispherical excrescences set appa 
rently m or on the intestinal mucosa like a plush 
or velvet covered button in overstufled uphol 
stery These tumors are called sessile tumors The 
overhanging edges of the growth have concealed 
the stalk A cross section through the tumor will 
rev eal the short, stubby pedicle and the true cauli 
flower structure of the polyp Many of these ses 
sile grow ths are, m fact, congeries of innumerable 
smallergrowihs.each organized in thiscauliflower 
like fashion 

Polyps of group 2 usually show somewhere 
within them evidences of inflammatory processes, 
at least, areas are to be found actively infiltrated 
with round cells These inflammatory reactions 
which appear m the tumor are ordinanlv com 
pletely absent in the adjacent normal mucosa 
and can, therefore, be regarded as results of the 
inescapable trauma to which such growths 
exposed to the intestinal current must submit 

In the accompanying illustrations, the devel- 
opment of the jiolyps of group 2 can be traced 
from the earliest buds to matured proliferation 
Figure sa depicts a tiny bud of mucosal glands 
in which the tubules are already enlarmd and 
deformed and m which the darkened polyp type 


of epithelium makes its appearance Even at 
this stage the tug of the proliferation is felt by 
the musculans mucosa and the areolar tissues 
of the submucosa and a rudimentary stalk is 
being formed In Figure th is shown evidence 
ol the unequal piobleration in a growth slighllv 
more advanced It will be noted that the darker 
and more active area of the tumor lies to the 
left, and toward it there is an early dnft of con 
nectivc tissue branching In Figure ac m a pea 
sued (6 millimeter) polyp of this group, there 
are two areas of dark colored cellular activity on 
the penphen of the grow ing tumor 
The sharp contrast between true polyp epi 
Ihclium, as described m the foregoing para 
graphs, and the normal type of intestinal mucosa 
from w hich it spnngs is w ell shown m Figures ya 
and 3b This tumor does not cap i mucosal 
fold, IS do so many of the proliferations The 
growth was found on the broad side of a sig 
moidal fold The cellular activity m the tubules 
and the multilayered buds projecting into the 
lumen of the gland are plainly shown 

The polyps of group 2, with their connective 
tissue foundations laid out to follow a well 
considered plan of tree like formation, attain to 
the latest sue m these tumors All the large 
tumors of our specimens, and all the larger 
tumors of which there is adequate pathological 
description m the literature, fall at once into 
this group This group then will embrace most 
of the polyp formations developing m the large 
intestine That the growths ire not, however, 
consistently benign, is well known Figure 4 
reveals the fate that so often overtakes these 
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""croscopic areas of adenocarcinonia graded 2, arising m congeries 
of polyps of group 3 , Adenocarcinoma graded a B, Polyps of group 3 Coinpare 

^'th similar enlargement made of 
tissue of nearby deep seated adenocarcinoma graded i shown in Figure 7b Case i 


tumors The area of outright carcinoma (adeno 
carcinoma, graded 2), is microscopic in dimen 
sions Had not the section luckily gone through 
this tmy carcinoma, the character of the growth 
8urel> would hate been misjudged In fact, this 
particular pol>p, like many others in the senes, 
jjas sectioned as a routine and pronounced 
, How man> of these tumors are mis- 

labeled, no one can know Certainly, it is out of 
the question, in e\ery day laboratory practice, 
to submit all of them to serial sectioning 
It Would seem that the development of car- 
cinoma in polyps depends on the rate at which 
he tumor is drnen to grow In the slow paced 
of group I there is little, if any, 
iiK-elihood of cancerous change In the rela- 
I'^ely more rapid growth of the polyps of group 
2 It IS a question only of time until carcinoma 
appears Apparently, intestinal epithelium can- 
not proliferate indefinitely, even at a moderate 
J^te, without ultimately losing its beanngs 
nis matter of rate of development is strikingly 
* p of group 3 

‘’Z gfonp j In the polyps of this group, 
1? those of group 2, there has been failure of 
pithelium to differentiate But in this group 
re only those tumors m the epithelium of which 
s processes of differentiation have been arrested 
^ stage that the cells have attained 
> the most rudimentary characteristics of 
e normal units of intestinal mucosa There is 
us no sharp line of separation between polyps 
groups 2 and 3, as there is between polyps of 


groups I and ? Polyps of group 3 are but accen 
tuated forms of the growths of group 2, m which 
cellular activity reaches its height for such 
tumors And thus, too, there is formed a twi- 
Iight zone into which may fall tumors bearing 
the characteristics of both groups Although in 
this border zone there are not always clear-cut 
distinctions between polyps of the two groups 
yet It IS useful to maintain this three-phase clas- 
sification In the older polyps of group 3, the 
cellular changes are advanced and unmistakable, 
in the younger polyps, other and secondary 
features of the tumors help to identify them for 
grouping 

Polyps of group 3, like those of the other groups, 
must Start m an overgrow th of glandular tubules 
in the mucosa At first there is prolongation 
and enlargement of the tubules These regions 
of inapient proliferation are so small that they 
will escape observation unless they are sought 
for with a sufficiently powerful lens Certain 
authors, endeavonng to show that polyps are 
the result of primary injury inflicted on the 
intestinal mucosa at points of increased friction, 
and on the flexures and the mucosal folds., 
maintain that these early proliferations are 
situated on the tops of the folds, where secondary 
traumatic inflammatory reaction would most 
commonly occur We found the sites of these 
tmy growths to be not so much on the tops of 
the folds as scattered haphazard over the mucous 
membrane The little growth shown m Figure 
5a was taken from the trough, and not the 
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Fig g Specimen from rectosigmoid I Adenocarcino 
ma graded i B \denocarcmoma graded i C and D 
Polyps of group j extensuely msoUed in adenocarcinoma, 
graded 3 See also f i),ures lo and ii Case 2 


cre&t, of one of these folds The slightly more 
advanced growth in Figure 5b occurred on the 
stalk of a poljp of group 2 In Figure 5c, 
ho^^ever, is a proliferation of group 3 taken from 
the height of a fold 

Polyps of this group attain ordinarily only the 
size of a split pea (6 to 8 millimeters) This 
uniformly restricted size of growth can be in 
terprcted in but one way The elementary 
epithelium proliferates so rapidly that the nodule 
approaches cancerous change before the tumor 
has become large enough to be played on by 
the forces of penstaUic action or before the more 
temperate connecti'e tissues have a chance to 
respond to such demands for growth Figure 
5c shows this changed epithelium already m 
actual Contact with the submucosa 

It IS this lag m the connective tissue stroma 
that gives to polyps of group 3 their character 
islic appearance of rank confusion in the epi 
ihclial overgrowths Cellular activity at the 
points where the tubules open on the surface 
must result m a disorganized nodule if there is 
no connective tissue to support an orderly 
papillary projection And a similar course 
must be followed m the buds m the tubules 
themselves Here the enlarging tubules must 
grow downward, as there is no structure to 
sustain an upward proliferation, and, in fact, 
tubules arc to be seen proceeding into the normal 
mucosa from which they have developed and 
which thev will ultimately infiltrate, compress 
and destroy As in group 2, the irregular tubules 
become so convoluted that thev are frequentU 
obstructed, and numerous cysts are formed 
behind (hem All in all, in the pohpj of this 



1 ig 10 a Section of adeno- 
carcinoma gradeci 3 marled 
B in 1 igure 9 The carcinomi 
hasad\anced to the serosa and 
there remain m it only scat 
lered traces of a former polyp 
epithelium but confirmatory 
evidence that this carcinoma 
had Its ongm m polyp « con 
tamed in the neighboring 
growths one of which is pic 
lured in I igure 11 b Er* 
largcment of this carcinoma 
This may be compared with 
one of polyp in 1 igure iia 
Case 2 
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. J r a, Microscopic appearance and b. cross section 

tntouih a polyp of borderline group 2 j, x ? centimeters 
*^o^meter, suspended on a pedicle j centimeters Jong 
(ng pC) The polyp is practical!} destro>ed b> the ad 
lancing adenocarcinoma, graded 2 Had not the growth 
of this caranoma been cut short by the eriirpalion the 
picture shown in Figure 10 ine\itab!y would ha%e been 
produced Case 2 

group no recognizable attempt is made at organ- 
oid formations In addition, cells of these 
epithelial completes can no longer be distin 
guished morphologicall} from those seen in 
outright carcinoma It apparently is but a 
matter of relatively short time until polyp 
proliferations of this type burst the bamers of 
the muscularis mucosie and become actually 
deeply infiltrating, that is, carcinomatous 
In considering the sites of the proliferations of 
poup 3, It was mentioned that they have been 
found scattered throughout the intestinal mucous 
membrane Similar areas 0/ this same type of 
proliferation are to be seen also on the surface of 
some poly ps of group 2 In these buds> of solid 
cords of epithelium, the cells, no longer moored 
to the glandular structure of the tubule, have 
^“tonn off their columnar cell charactensbcs 
and have become one eyed vesicles, the form for 
the repeatedly described and so called carcinoma 
cell 



hz li PcM-cied segment of the rectum and rectosig 
mold sbowinff j 'ute of pohT) of group a, t centimeter in 
diameter Sites of other and smaller polyps of group a arc 
circled b Polvp ol group 2, bearing an area of papilJarj 
carcinoma eraded i c Peep seated dcalructive adeno 
carcinoma graded t Case 3 

We arc prepared to prove that the site of 
origin of deep seated destructive carcinomata of 
the colon is in these proliferations of the mucous 
membranes of group 3 The finding of such an 
order of proliferation m polyps of group 2, polyps 
which in themselves in time become carcinom- 
atous, points directly to the conclusion that 
carunoma of the colon is mediated through 
proliferations of group 3 wherever their situation 

It may be well to repeat here that the nodular 
polyps of group i pursue ordinarily a benign 
career, that tht orderly but more rapidly growing 
polyps of group 2 tend m time to malignant 
changes, and that formations of the order of 
group 3 are outnghtlv prccancerous The data 
on which these ideas are based will be found in 
the forthcoming presentation and analysis of 
the cases of polyposis in this senes The first 3 
of the 13 cases are reported with considerable 
fulln^s, the remainder in less detail, and all are 
summanzed in the table 
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Fig 13 Congeries of r'ol>'ps of group 3 m whKh arc 
areas of adenocarcinoma graded 2 This is the second of 
three separate carcinomas in this specimen There is 
striking re<emlj|anee of this picture to one shown m Figure 
8 The SchulUe picture is present Case 5 


VHORTS OF C\SFS 

Case t The patient is a «oman aged 2$ jeats TJie 
mother nho is luing is said to have carcinoma All her 
life the patient has had diarth'ra shedid not remember that 
she eser passed formed stools On the day of her first 
examination at the clinic too cubic centimeters of blood 
was lost in rectal bleeding 0\er a period of many vears 
she had not obsersed any change in her general condition 
and had not lost weight The concentration of hrmoglobm 
was 16 grams in each too cubic centimeters of blood On 
proctoscopic examination multiple polyposis was dis 
cosered beginning just abose the anus and involving the 
bowel as far as it Could be seen There was a scarred area 

2 centimeters in diameter about 3 centimeters above the 
anus Abose this and to the right was another similar 
area that appeared malignant A specimen was removed 
and was diagnosed as adenocarcinoma graded 1, in an 
adenoma 

Abdominal exploration was made and ileostom> was 
established 'Hircc months later the entire colon was 
removed en mosse with 14 centimeters of ileum and the 
upper portion 0/ the rectum Shortly afterward at 
posterior re<ection the rectal stump was recovered 

Pal/iolagiciii cfian^es The two gross specimens the one 
consisting of 14 centimeters of the terminal part of the 
ileum 70 centimeters of the colon down to and including 
(he upper portion of the rectum and the other of (he rrctal 
stump were both involved in a generalized process of 
polyposis Iri the upper rectal segment was a ban) 
ulcerated and deeply excavated button like oval area 

3 5 centimeters long by 2 5 centimeters wide obviously 
carcinoma Of the innumerable polyps twowereofnotabU 
size (Fig 6) One of these polyps was a giant raspberry 
like growth 6 centimeters long 4 centimeters wide and 2 
centimeters thick from a sturdy pedicle arising in the 
mucosa near the ulcerated carcinoma just desenbed The 
other similar but slightly smaller one hung into the lumen 
at the splenic flexure Scattered over the colon were 
hundreds of other pedunculated polyps varying m size 
from those whose tiny stalks were hardly visible to others 



Fig 14 Kcsecled portion of rectum and rectosigmoid 
A cross section of this massive po!)p of group 2 is shown 
in 1 igure ijb The sites of rmmerous smaller polyps of 
group 2 and group 3 arc circleij Case q 

of dimensions of 2 by 2 centimeters Studding the muco a 
between these pcduncubted growths and more closely m 
the rectum were still other uncounted hundreds of minute 
warty excrescences t to 5 mUimeters in diameter so 
calleu sessile poI>ps The mucosa except at the site of 
the carcinoma and at the bases of the poljps was normal 
m appearance and letiure The folds that ordinarily 
mark the mucous membrane of the colon were still main 
tamed 

Microscopically all of the little sessile growths encoun 
tered in this specimen were tjpical polyps of group 3 
conforming to the descriptions and illustrations given for 
(histyrieof tumor (figs $ a b c) The fatge ulcerated 
areawasanadenocarcinoma gradeds Notraceofaformer 
polypoid stage of development could be seen within the 
growth (fig 7) Hut remarkably enough in a conglomerate 
mass of little t>olyps of group 3 surmounting a rrctal fold 
was discovered a imy adenocarcinoma graded 2 2 milli 
meters in diameter (Fig 8) which had destroyed all 
evidence of mucosa at this point and had already advanced 
deep into the submucosa In the massive pedunculated 
polyp suspendeil in this same neighborhow were dis 
covered likewise areas of adenocarcinoma graded i 
And in the big pedunculated polyp described as arising 
near the splenic flexure were similarly discovered areas of 
adenocarcinoma graded i Itoth of these polyps were 
otherwise typical and unsuspected tumors of group 2 
Numerous other polyps of this same order group 2 were 
scattered about Polyps of group i were not found m the 
specimen 

This Specimen oflers for anal> sis a remarkable 
arra) of poljps m all phases of development, 
and more uncommonl), four separate centers of 
carcinomatous change, each presenting its own 
picture tn the progressive growth of deep Ijmg 
and destructive carcinomata of the colon 

In Figure 8, the minute and microscopic 
adenocarcinoma, graded 2 derived from progres 
si\e changes in pol>ps of group 3 alread> had 
penetrated deep into the submucosa, destro>ing 
It as it destroyed the mucosal elements above it 
Obviously It would have been only a brief time 
until this advancing growth would have attained 
the size of the larger carcinoma near it The 
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Fjff »5 a Carcinoma growing m the remnants of tubule> ot a polyp of group 2 Numerous islands of polyp 
pithelmm have so far escaped destruction m this growth b ( ro>s, section of massive sigmoidal tumor pictured in 
•igure 14 Case 9 


histological pictures of these t«o growths in tvto 
dj0ercnt periods of desclopment were so nearK 
identical that the) could be used practicalh 
mterchangeabU (Figs 7b and 8A) The larger 
of the two carcinomata 15 thus to be regarded as 
the older brother of the smaller one But we 
hate actual!) seen the tm) cancerous offshoot 
microscopic in dimensions, arising m pob^poid 
progenitors of group 3 It follows then, that 
the histogenesis of the two growths was the 
same, and hence the) are forms of the same t) pe 
of grow th and differ onl) in point of age, although 
m the larger tumor all evidence of a former 
polypoid structure had been destro>ed 
In the initial areas of carcinomatous change 
m the peripheral parts of the two massive polyps 
of group 2 were proof, also, that even stable 
old growths of this type tend ultimately to 
malignancy It would seem that polyps of 
^oup I and group 2 are the products of a pro 
hferative disease of the intestinal mucosa when 
the rate of development of that disease was slow 
and Its import benign Polyps of group 3, on 
the other hand, are its products when the disease 
IS progressing at an accelerated pace 

Case 2 In the family of a woman aged 38 years there 
was no history of carcinoma Only $ weeks before the 
patient came to the clinic she was first made aware of 
rnange m bowel habits by the onset of diarrhoea ITus 
Ciarrhma, together with abdominal distention and crimps, 
peKisted until operation 

•1 roctoscopic cxammation revealed an annular carctooma 
mvolviog the lower end of thesigmoid Sfotion naslmuted 
the left posteriorly and the bowel was partially ob 
tructed Tbo polyps appeared below and at the sides of 
ne growth An obstructive type of resection was done 
ubsequently the opening nude at colostomy was dosed 


changes The specimen consisted of 70 
centimeters of sigmoid f Fig 9) Is the upper third of this 
segment of the bowel i^ere tno lesions each 3 centimeters 
m diameter Uoth portions were deeply ulcerated the 
ulceratian m the higher of the two extended through all the 
coats of the bowel and into a mass of indurated tissue which 
penetrated , ireniitoeiets or more into the tneafttitenc at 
tachment« \t a level of about 5 centuneters belon these 
destructive ,,rowth> were two racemose polyps, each i 5 
ceniimeiers in ihe greatest diameter and each suspeaded 
from opposite Mde» of the sigmoidal walls by stems 3 centi 
meterslonc Inthemucosa below the growths and extend 
mg to the lower limits of the specimen were twelve or 
more tmy warty etctescences mging feom i to 5 roilli 
meters 

Microscopically the deeper penetrating growth which 
involved the mesenteric nodes by direct extension was 
adenocarcmooia graded 2 and the nearby but slightly 
smaller lesion tvas likewise adenocaremama graded 7 
Furthermore in the heart of each of the two polyps cut 
on their tong stems was adenocarcinocna graded a of the 
precise hiatoiogica! picture as presented by that in the 
penetrating carcinomata Microscopic enlargements of all 
four of these separate carcinomata were indistinguishable 
one from the other (Figs lOa b and rra, b) 

The two brge poly^is, excqit for their r^ions of mahg 
nant change were of the order of group a or 3 The general 
structure of the polyps « as that of common types of group 
* but the epithelium of the tubules not involved in the 
cancerous process was extremely dark exceedingly active 
and in occasional areas only was there any evidence of 
production of mucus {Fig ii> The smaOer scattered 
polyps were all typical growths of group 3 tmy tufts of 
mucoaa capped by unsupported congenes ol poly'p tubules 
ID the process of active proliferation 

In thss case, as in the preceding one, there 
appeared four distinct centers of advanced 
carcinoma The on!) interpretation that logicath 
can be offered for this situation is that four of 
the numerous proliferations of group 3 noted m 
the fotegotng analysis have progressed to out- 
ngbt carcinomatous forms It might be con- 
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Tig 16 Colon resected (or gcneraliied poiypo$i> The 
dense growth of innumerable polyps o( borderline group 
a 3 IS strikingU shown < a*c 13 


tended juslH that the two major dec|>l> pcnc 
tratmg growths are of the same origin \\ ithout 
serial sections of the disputed portion this ob 
jection could not be silenced However, the 
point could be granted w ithout reducing the force 
of our interpretation of the march of events in 
this instance There would still remain three 
regions of equally destructive carcinomatous 
formations appeanng in three separate structures, 
two of them in removed and disconnected polyps 
of group 3 

Case 3 One uncle of a man aged 56 > ears died of car 
emoma of the stomach and another uncle of carcinoma of 
the bowel Only 3 months before coming to the clmic the 
patient s Lfe long bowel habits were interrupted by the on 
set of much rectal tenesmus which could berelioedWthe 
passage of varying amounts of stool mived with blood and 
mucus Proctoscopic examination disclosed high in the 
posterior rectal wall an easily movable cauliflower mass 

Biopsy revealed the growth to be an adenocaianoma 
graded i Combined abdominoperineal resection of the 
rectum and rectosigmoid was accomplished with simul 
taneous colostomy by inguinal stab wound 

Palholopcal changes The gross specimen was centi 
meters of rectum and rectosigmoid About 10 centimeters 



not the overlying polyp epithelium participates in this 
ingrowth In 1 igure 13 is an example of this process being 
earncil on at hr>.c scale 


above the anal margin was a flat warty excrescence 4 
centimeters long and 3 centimeters wide which projected 
above the surface of the bowel o 3 to x centimeter In the 
center of this mass was a small region of ulceration with 
loss of substance U ithm 4 centimeters of this growth and 
at Its approximate level was a large pedunculated mul 
beny like polyp t $ centimeters m diameter This tumor 
was much darker than the flatter one and m the groys wa» 
an excellent example of what passes routinely in laboratory 
practice (or a pedunculated adenoma About d centimeters 
above these tw 0 major growths was another nodule 1 cenu 
meter in diameter It was situated on the crest of a fold 
of mucous membrane and m its color and teature it wa» 
not changed from the normal appearing mucosa from which 
It arose On closer in pection there were to be seen through 
out the mucous membrane on the ridges of the fold» and 
in Ihnr depths numerous tiny warts some so small that 
they would have escaped recognition except for the use of 
the hand lens and others ranging up to 2 millimeters in 
diameter These little warts in color and texture were also 
like noima! mucous membrane (Fig 12} 

Nlicrosci^icaUy the brge pedunculated tumor was a 
typical polyp of group 2 but in many places over its surface 
were numerous finger Lke proliferations papillary car 
cinoma graded i Acini and crypts in this growth could 
ca ily be located which would be lined m part by epithelium 
of group a and in part by outright cancerous growths In 
the cross section of the large tumor was a deep seated de- 
structive growth adenocarcinoma graded i In this caret 
noma which had destroy ed m Us area most of the muscula 
ture of the outer intestinal walls pictures were to be seen 
that could as well have been taken from the pedunculated 
polyp Here the carcinoma was developing on remnanU 
of polyps of group 2 Here also the carcinomatous and 
polyp cells lined ine same acinus or met on the surface to 
form the investment of the tumor 
The growth that was i centimeter in diameter was a 
typical polyp of group 2 Evidence of carcinomatous 
change could not be found in it at this time The other and 
smaller polyps were all incipient growths of group 2 the 
tmy stalks sustaining early polyp formations 
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In this specimen ere presented clear cut pic- 
tures of the progress of e\eTit5 from proliferitions 
of group 7 to deep seated carcinoma In Figure 
12, a, IS sbot\n asocalkd benign pol>-p, m Ijgure 
12, b, there apj)e'its outright carcinoma m an 
e’cactlv similar polsp, and the caremoraa 
appearing m the unmistakable remnants of 
group 2 poI>p (Fig 12, c), has proceeded to tfui 
dfjstruclion of all but the outer coals of the 
mtestinal iiall In the face of these picture:, no 
other intetprctalion of the processes of gronih of 
this destructive carcinoma could reasonablj be 
offered 

Casc 4 In this case rmsscs of catemoma aj^eared m 
bully poij’ps of group 2 ho one would tbc one,in 

ol such fortmlions 11 the patient had not reached opera 
tion and the ulcerating growths iserc thus aUovveU to en 
large, jfc la obvious that it would be but a short «mc until 
alt evidence of this ptclimmary polypcrid state would be 
destroyed 

Tbcte was also an active polyp of group i or y belweeu 
two large carcinornata obviously too carrying withm 
itself the developmental patterns of the two older growth^ 
Had this polyp been situated in the protimal loop and gone 
undetected, in all jirobability the patient would soon be 
facing a rccuftcnce 

Case 5 la this case also (Fig 13), as in the prcccdins: 
«ae (Case 4), multiple centers 01 catcinonu of undoubted 
polypoid ongm were present The sites of the caremom 
atouB changes were at once apparent The sobury polvp 
of group 3 m this case was ob\ lou&ly older than the smular 
one m the spiJCvmen of Case 4 anti was itscL‘ already 
m elv ed m actual catcmoniatoiis proliferation 

Case 6 There arc two butkv carcinomata w this casc 
as there were m the two preceding cases (Cases * and 
Th^ call for no detailed tracing of theit development The 
origin of tmsora of this type in polyps is self evident and 
everywhere admitted 

Casp t In the specimett which lepresentcd this ca^e 
were two advanced adenocaremomata, graded 2 The cio»5 
sections made of both carcinomata faded to show any 
evadeaces ol a former polypoid phase rn the growths How 
ever, there were likewise present in the specimen numerous 
exceedingly active polyps of group 3 ft nouid be dubrult 
to assign any other ongm to these carcinomata than the 
overgrowth of two or more of these rapidly proUfenitiDS 
polyps 

Case 8 Unless the regions of the carcinoma in Uwt case 
which had not yet come to ulceration, were etammod 
microscopicaily tixe growth would be snd to be an adeno 
carcinoma, graded 3, wnthout evidence of a former inter 
mediate polypoid stage of dev elopmeot The dose vdenlity 
ol structures in the upper and mlact portion of tbc major 
growth with those seen m the adjacent polyp makes it 
diBieuit to deny that the major penetrating growth had 
Us ongm in polypoid proliferations 

Case 9 A massive carcinomatous growth (Tigs 14 and 
15), like the two major growths in Cases 4 5 and 6 ap 
peared m this specimen Attention need not be given fcen. 
to traevog the detaiis of its development Cross section of 
this carcinoma is self revealing The case is insetted Sin^dy 
£0 record another instance of outright deep seated 
destructiv e carcinoma ansmg m polypoid sod 

Casc ro The specimen which represeafs this case pre 
seated another evampfe of mahgnant outgroKth 0/ ex 
tensive polypoid proliferations it may well be that not 


aft the centers of caranoma in this broad e-qjanse of polyp 
focmatwii were primary growths Jfany of them were 
certainly branching projections of a central mdus But it 
IS sttiRcjent for our thesis to show that there was one such 
nidus in tbe tumor There was no evidence of carcinoma 
other than m this polyp Therefore the carcinomatous 
eban^e itmst unquestionably have started in the polyl? 

There was a sessile polyii of group 3 near the upper 
border of the carcinoma This poiyp which was about to 
bfe included by the malignant advance pictures the fate 
that roust often overtake these numerous tumors at those 
brovs aheo a hv_h grade carcinoma has taken possession of 
the held 

Cvsr It figure 5 a, b c illustrating standards of 
classKication for our grouping, was taken from the spec) 
men which evempbiies this case \\ itb plain evidence of 
restless activity in tho cells of the numerous poly^Js it 
nould be ditticuU to regard them as guiltless in the forma 
lion of the large and dcBtructivi. carcinoma which appears 
1ft the i’pecimea ft must be remembered, too thst it is 
not uBtommoii for polypoid growths to be suppressed to 
acl« il rij^ression once a fuUgrown carcinoma dominates tbe 
pniUfcraiive activities of a held 

L i»r li This is a case of widespread but slowly prog 
ressmg proliferative disease of the gastro-jntestinal mucous 
membrane:, I veept for the symptoms ansing in the 
duodcnil ulcer the patient i diihciutJes through 13 years 
wtre due to purely mechanical derangements secondary to 
thtiC -ionlv growing but large tumors 

C \st I , In the remarkabJe specimen which represents 
ibis case (Fi' i6i poiyp epithelium of group 3 reached its 
mavimuRi for all the,e cases both for intensity and extent 
of Its activities The disease was caJled polyposis It 
could have been called as well adenocarcinoma eroded i, 
but tradition and the tettbooks oppoae such a diagnoais 
Perh ips the presence in the specimen of the lanumcrable 
tong stemmed puWps gave to tbe diagnosis its dubious 
beni„o cavi I on,, pedicles, it seems, have high standing, 
at least cimically in the entena of innocence in new 
growths ^nd perhapa, too a pathologist could not be 
expected to tvrm these tumo» carcinoma, v»h«n they ate 
in vuch treat numbers even though they are all but char 
actenstic of ctKinonia Ooe has oo!> to consult the btera 
ture Of to refer to Case r of this series to be reminded that 
these tumors would have become carcinomata had not 
ihcir tde bcca cut short by extirpation But we will have 
to content, ourselves with caHing this precancerous polyp 
osis 

RECAPIIUUMION 

The data gathered for tiie reports of cases are 
hardly suitable for statistical presentation All 
but i of the 13 cases so reported came to opera- 
tion because of carcinomata known to be present 
m the several rectal and sigmoidal colons Only 
two of the specimens were e'ctirpated primarily 
for polyposis Thus an analysts of these speci 
mens, the polyps of which were secondary 
considerations in the operative indications, will 
not reflect the incidence of such tumore in any 
representative number of colons But this 
st^y, directed as it is into a review o£ the 
htstopathological characteristics of poly-ps and 
jnto the histogenesis of carcinoma of the Colon, 
does reveal some arresting relationships between 
the two forms of new-growths for this particular 
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POLYPS OF THE COLON \ND C\RCINOMATA 
DERIVED FROil THEM 



senes The arrvnRtment m ihc tibulation of 
the pathological changes found m our cases 
presents a summar) of these relationships 

In the 13 cases of poh’posis of the colon, in 
either the generalised or localized form, there 
appeared 24 carcinomata These 24 carcinomata 
were distributed through 11 of the cases (85 
per cent) and thus onlj 2 cases were free from 
malignant change In 8 of the ii cases, 21 of 
the 24 growths developed and the ratio of 
incidence of multiple to single malignant growths 
in this poljpoid soil was 8 3 

For 19 of the 24 carcinomata (79 per cent) 
there was, in the seaeral specimens themselves, 
indisputable histological proof that the sites of 
origin of the malignant grow ths were m polj^s 
For 3 of the remaining carcinomata there was 
the most persuasive and convincing proof for 
the same site of origin I or onl> 2 of the 24 
carcinomata does one have to go outside of the 
specimen itself for plausible evidence of such an 
origin And, accordingly, however scrupulous 


one may be in the matter, 22 of the 24 carcino 
mata (92 per cent) can be shown to be derived 
from polyps If microscopic slides pictunng the 
carcinomatous change m the polyp are not 
demanded as proof of such change, and if evi 
dence of analogous and demonstrable develop 
ments m similar cases is acceptable as proof, 
then all of these carcinomata can be shown to 
have this origin m polyps 

There thus remains only the malignant growth 
in Case 2 and the one in Case ii, for the histo 
genesis of which one has to look outside the 
specimen itself Although these two carcinomata 
destroyed by overgrowth and ulceration their 
own evidence of an earlier stage as a polyp, such 
evidence legitimately can be supplied to them 
from any of the other numerous cases in which 
the derivation of the carcinomata can be traced 
back, m unbroken lines, to polyps In the study 
of the histogenesis of these 24 carcinomata is the 
inescapable conclusion that carcinoma of the 
colon develops from an earlier stage as a polyp or 
through an intermediate stage as a polyp and not 
oiherw i$c Certainly , m the light of this evidence, 
the burden of proof is on anyone who might wish 
to show that carcinoma of the colon develop^ in 
anv manner other than through formation of 
polyps 

An analysis across these data m the opposite 
direction to determine how many polyp& actually 
became cancerous would be an impossible task 
In the cases of generalized polyposis there were 
literallv manv thousands of these tumors Such 
numbers alone made impractical any plan for sec 
tionmg them all And further, m the bulky polyp 
Old carcinomata arising m congeries of polyps of 
group 3, one could nev er tell how many of the 
tumors were mvolved primarily in the change 
or how many were afTecled b\ secondary mva 
Sion of the malignant growth once it came to 
dominate the field It is thus more important to 
observe that in every case but one in which there 
were polyps of group 2 or group 3, there were 
present also one or more carcinomata The one 
case of the series in which there were growing 
polyps of group 3, but in which there was no out 
tight carcinoma, is an instance of generalized 
polyposis (Case 13) The tumors w ere discov ered 
incidentally at examination made routinely and 
before the inevitable development of carcinoma 
had attracted attention to this precancerous 
soil One has only to be reminded of the similar 
instance of polyposis in Case i to realize the fate 
that surely awaited these polyps of group 2 and 
group 3, had not the grow ih of the tumors bc“n 
cut short by extirpation of the entire colon It is 
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to be noted at this point, too, that in the one 
case m ^vhlch poI>ps of group i predominated, 
carcinoma was not found 
It would be likewise valueless to attempt to 
determine the separate ratios of carcinomata to 
proliferations of group 2 and group 3 It is much 
more useful to bracket these two groups to- 
gether Although carcinoma undoubtedlj arises 
in greater proportional frequency and more 
sure!) in pol>ps of group 3, that \ery fact tends 
at once to destroy the evidence of such develop 
ment Unless the specimen is resected early m 
the course of the carcinomatous growth, these 
minute polyps, none of which exceeds 6 milli- 
meters in diameter m size, will be completely 
overgrown and their part in the genesis of the 
carcinoma thus concealed Consequently, we 
hnd manv more polyps of group 2 bearing 
carcinomatous growth than those of group 3 
But it is always in polyps of group 3 that we 
find the tiniest carcinomatous growths And it 
must be remembered, too, that group 2 is numeri- 
cally the largest and into it fall most of the 
polyps Polyps of group i are too slow in their 
growth ever to become important as centers of 
carcinoma, and polyps of group 3 are too early 
overtaken by catcmotnatous change to retain 
long their status as polyps 
^lelastasis Any consideration of multiple 
carcinomata, especially multiple carcinomata of 
the same order and grade nnd m the same organ, 
must reach sooner or later the problem of metas- 
tasis Without serial sections of all of these 
specimens, including the whole of the colon in 
Case I, it could not be denied absolutely that 
some of these carcinomata are the metastatic 
expression of some of the others But reasonable 
certainty in the matter demands no such im- 
possible proof We have shown for the 24 
carcinomata in this series that the sites of origin 
of the carcinomata are in polyps and not else- 
where The literature is full of instances of 
carcinoma occurring m polyps in various per- 
sons Ifj then, one polyp in a field becomes 
carcinomatous under whatever influence is opera- 
tive there, other polyps in the same field are 
just as likely to experience the same change 
Furthermore, in the examination of the hundreds 
of tumors in these specimens, no evidence was 
uncovered to indicate that metastasis accounted 
for any of the carcinomata It is true that 
numerous polyps in the mucosa in the neighbor- 
hoods of rapidly growing carcinomata are to be 
on the point of being invaded and destroyed 
But the involvement of the polyps m this manner 
IS by direct extension and not by metastasis 


If, for instance, m Case i, metastasis were to 
account for any one of the four carcinomatous 
centers obtaining there, one would have to 
argue that such metastasis took place only from 
polyp to polyp and that the intervening mucosa, 
submucosa, and stalks were in some manner 
miraculously exempt from the workings of 
the phenomenon This, indeed, leads to ab- 
surdity', but it comprises about all the support 
that can be mustered to place these multicentric 
regions of cancerous change on a basis of metas- 
tasis 

Recurrence Recurrence is a commonplace of 
surgical procedures or of carcinoma But m 
carcinoma of the colon, especially of its left side, 
recurrence may not be recurrence at all Unless 
all of the polyp-bearing mucosa of the organ is 
removed at the time of operation, other of these 
tumors thus left to grow may well work out their 
destinv m carcinomatous change Particularly 
IS this true of the older type of operation of 
inguinal colostomy and posterior resection In 
abdominoperineal section, more of the untrust- 
worthy fields of polyp of the colon are removed 
and the possibility of both genuine and spur- 
ious recurrence is definitely reduced 

Sckultze pictures In examining microscopic 
specimens of the colon, one notices with sur- 
prising frequency points at which the mucosa 
seemingly dips down deep into the submucosa, 
forming a crypt Longitudinal sections at these 
points give rise to the impression that an in- 
vasive process of epithelial proliferation is under 
way ihese invasions may be numerous in one 
specimen and entirely absent m many others, a 
fact that once helped to bring the growths under 
surveillance as suspicious processes m the histo 
genesis of carcinoma of the colon In 1905, 
Walter Schuitze traced the development of such 
processes not only in colons of adult persons but 
also in the large bowls of infants and embryos 
Later he examined the intestines of many’ 
animals, both of the familiar domestic species 
and of a great variety of the zoological orders 
found in the menageries of Berlin and other 
German cities It was his conclusion that the 
process is widespread in both man and beast 
and that although the heterolopic epithelium 
establishes its position by invasive action, the 
resulting formations are, nevertheless, normal in 
structure and intent, and never carcinomatous 
The development of these processes, since called 
Schuitze pictures, is secondary to the rupture of 
an inflamed mucosal or submucosal lyrniph follicle 
The sinus tract thus formed is quickly healed by 
the downgrowth of units of mucous membrane 
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In Figures 17a and 17b, the development of 
these pictures is shown m its \anous steps 
ard in varying degrees of magnification It is to 
be noted that the normal epithelium and not 
the epithelium of the pol>p is here involved In 
Figure 13, this selective action of the mucosa 
IS even more strikingly shown In this instance 
the overlying epithelium is either of a caranoma 
tous or pol>’p order, vet the Schultzc picture is 
formed from normal mucous membrane It 
cannot be said, of course, in this case that the 
upward and downward proliferations were simul 
taneous It is to be noted, too, that in none of 
those regenerative centers has the newly formed 
epithelium exceeded the boundaries of the injured 
lymph follicle Thus there is in these Schulue 
pictures pointed evidence that hyperplastic 
proliferation m the intestinal mucosa may be 
reparative and useful It is only when these 
proliferations occur from unknown cause and at 
useless times and places that there are developed 
precancerous formations 
The cell catcerous and pretaneerons In the 
accounts of pathological changes the epithelial 
elements of the polvps of group j w ere re^atcdly 
described as being composed of single layered, 
enlarged cells, tightly compressed into columnar 
forms, showing blunt rod shaped, deeply slam 
ing nuclei and the marks of sharply diminished 
production of mucus This poly p epithelium is 
easily distinguished by these characteristics from 
the tpithebum of normal mucous membrane The 
distinction between normal epithelium and that 
of polyps of group 3 was shown to be even more 
striking In the polyps of this group, the cells 
proliferate m multilayered cords and alveoli, 
their shape and that of the nuclei tend more 
and mote to vesicular, roughly spherical forms, 
the production of mucus is practically abandoned, 
and numerous subsidiary nucleoli and mitotic 
figures appear This description of polyp cells 
IS, indeed, directly applicable to caranomatous 
units If there is a morphologic distinction 
between the two forms at practical magmfica 
tions, the line of such distinction is extremely fine 
and exceedingly devious It is as a matter of 
fact by means of arnngements of glandular 
tubules and disposition of connective tissue 
that we separate the two forms of growth, and 
thus, for polyps of group 3 such cpilhehal pro 
Iterations approaching so closely m fotm and 
behavior to outright carcinoma must be regarded 


as definitely precancerous, and must be so 
treated 

SDMSIVRY AND COVCIUSIONS 

The foregoing histological studies were based 
on 13 cases of polyposis of the colon Two of 
thcsc cases were instances of generalized in 
voUement of the lower part of the bowel and 
should be added to the 127 other reports m the 
literature of this uncommon form of extensive 
proliferative disease of the large intestine 

The arguments of this study supported by 
histological evidence could be briefly sumraanzed 
in this manner 

t Characteristic structural vanalions m polyps 
of the large mltslme serv c as readily recogmzable 
entena for the classification of the growths into 
thixc major groups, each of which not only 
presents pathological unity but also and more 
importantly, follows a definite predictable clinical 
course 

2 Of the three groups, group i alone is 
entitled to the bemgn implications remaining m 
the name polyp, group 2 tends inevitablv m 
lime to malignant change, and group 3 is an 
immediate precancerous formation 

3 The three phase plan of classificaUon, as 
outlined here, is a convenient refinement in 
pathological descriptive practice, and a useful 
clinical guide to operation and prognosis 

4 The sue of origin of 22 of the 24 carcino 
mata in this senes was traced back through un- 
broken lines to polyps The genealogical cvi 
dcnce for these growths, and that to be found 
in the literature for other similar caranomata, 
argue persuasively for the extremely plausible 
Contention that the histogenesis of caranoma of 
the colon IS mediated through precancerous 
polyp formations and not otherwise 
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M uch has been isTitten and said concern 
mg methods for the repair of bile ducts 
mjured at operation While the tech- 
nical problems involved in restonng continuity 
are extensively dealt with, little mention is made 
of the difficulties encountered m identifying and 
isolating the injured structures before plastic 
procedures may be undertaken The attempt to 
secure adequate exposure may inv olv e a long and 
trying dissection in patients by no means pre- 
pared to w^thstand the trauma and shock of 
extensive surgery Not infrequently the attempt 
must be abandoned before both ends of the 
severed duct have been secured Measures de- 
signed to hasten and facilitate exposure of either 
cut end should therefore be most v\ elcome 
The approach to the proximal stump of a 
severed duct is usually made along the tract of 
the biliary fistula which has been allowed to form 
The course of this tract may be marked in suitable 
cases by the injection into it of a dye, such as 
methylene blue, which stains its lining, or by the 
introduction of probes or catheters Unfor- 
tunately, these maneuvers do not always guide 
the surgeon accurately to the very mouth of the 
injured duct It is true that this opemng is 
usually patent and pounng forth bile But this 
IS liver bile — thm, lemon yellow, often scanty, 
recogmzable on gauxe sponges, but readily 
obscured by oozing, and scarcely standing out 
against the color of the tissues It would seem 
desirable to alter the bile escaping from the 
open end of the duct in such a way as to facilitate 
the detection of its source 
The color of the bile may easily be altered by 
the systemic administration of vanous dyes 
excreted more or less selectively by the liver ITus 
alteration m color has been made the basis for 
a method of estimating liver function, the 
rapidity and degree of elimination of the dye 
employed being measured on aspirated spea- 
mens of duodenal content The use of mdigo- 
^nnine for this purpose was imtiated indepen- 
dently by Hatieganu and Lepehne, and further 
clinical Work wi& t hif^ dye m determimng liver 
funcbon has been reported by Einhom and 
Laporte, Bossert and Loers, and Kusznezow A 
Study' of the hterature and preliminary expen- 
*Froa the surgical *em« 


ments on animals led to the adoption of indigo- 
carmme for the purpose here described ’ This 
choice was based on the availability of the sub- 
stance, its lack of toxicity, the promptness and 
directness with which it produces the desired 
change in color, and the sharpness with which the 
blue green color produced stands out against the 
tissues 

In the following case, mdigocarmme was given 
intravenously to facilitate the locahzation of the 
proximal stump of a severed common duct The 
procedure was of such distinct help that it is 
deemed advisable to record the results at this 
time 

Mrs E K , 6; vesrs old, entered the Passavant Memo 
ml Hospital on the service of H M Richter on April 4 
1030 She stated that she began to hav e attacks of abdom 
uial distress about 10 years previously In March, 1929 
she was operated upon elsewhere her gall bladder and 
appendix being removed The gall bladder contained no 
stones Because of a persistent biliary fistula, a second 
opention was performed a weeks later It i3 not known 
what was done at that time After weeks the fistula 
dosed There was no further trouble until June, 1929 
when she developed pain in the region of her wound and 
her temperature rose to 103 degrees F , after which the 
fistula reopened, drained for 10 days, and dosed During 
the following months there were no symptoms except for 
frequent transient attacks 0! fever and malaise In Sep- 
tember, 1929 jaundice was first noted by a physician 
TTiis gradually deepened On April 4, 1930, when she 
entcr^ the Passavant Hospital, she complained only of 
jaundice and weakness Her weight had fallen from 125 to 
78 pounds On ezammation the skin, oral mucoss and 
sder® were deeply jaundiced There was a surgical scar 
10 centimeters long in the nght upper quadrant. The liver 
was smooth and firm palpated 6 to 7 centimeters below 
the costal region There was no abdominal tenderness or 
ngidity Tie stools were day colored and contained no 
bile There was much bile in the unne On April 7, 1930, 
a quantitative van den Bergh showed 40 milligrams per 
100 cubic centimeters of serum On April 8 1930, an 
exploratory laparotomy was performed There were most 
extensive adhesions between stomach, duodenum liver, 
and anterior abdominal wall The hver was bard and 
irregular After a long and difficult separation of adhesions 
particularly those extendmg between liver and duodenum 
the distal portion of a severed common duct was isolated 
rurther search disdosed the bed of the gall bladder and a 
large amount of scar tissue, but repeated probmgs and 
aspirations failed to reveal the proximal stump of the 
duct Because of the patient’s general condition (systohe 

*‘nie eipennieatal work was perfonned several years ajo when the 
wnter wass Baer Fellow in Pathohgy at the Nelson Moms Instilute for 
aiedical Research of the Michael Reese Hospital Chicago 

ofH M Richter, MD 
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bJood pressure had fallen to 70I vt was deemed unwise to 
continue the search A black svik marker was sutuml into 
the distal stump a cigarette dram was inserted in the hope 
that a fistula might form and the wound was closed The 
blood pressure ro'C steadily and in several houn had 
returned to normal On the foUovimg day there was a 
profuse bile stained drainage Jrom the wound This 
drainage per'istcd and simultaneously the jaundice 
decreased in intensity so that by May 10 Ihcqumtitalivc 
van den JJergh had fallen to i to 5 milligrams per too cubic 
centimeters On May 5 a trial intravenous mieciion of 5 
cubic centimeters of indlpocarmine w as made k change in 
the color of the fistula bile was noted lo minutes Jster 
This change gradually lujcame moie pronounced in nine 
consecutive specimens collected at 5 minute intervals 

The medical management of the case was supervised by 
Dr Paul Starr On a high carbohydrate and low (at diet 
and with repeated blood transfusions intravenous iniec 
lions of glucose and oral administration of her own fistula 
bile the patient s general condition gradually improvMl 

Several days previous to the hnal operation the catheter 
which had been inserted into the bill try fistula slipped out 
ami could not be replaced 

On June 5 jgjo a Uparotomv was again performed 
The peritoneum mas found lo be obliterated by dense 
adhesions through which the course of the nstub coufd not 
be accurately traced Immwhately after the induction of 
anaslhesia two ampoules (io cubic centimeters of an 
d 8 per cent solution) of mJigocarmine were nxcteif 
intravenously /Xfter to’^e difficulty the distal stump of 
the common duct was located by means of the black «ir 
which had been sutured m si the previous operation 
Search was then instituted for the prosimal stump Talc 
cllow bile m small (Quantities was escaping into the field 
ut Its source could not iw avceruined \s the work 
regressed however the bile rapidly grew darker finally 
econung a distinct bluish green \\ iih this change the 
source of flow was promptly determined The adjacent 
tissues were not iiainep The onfiers of both stumps were 
dilated with sounds and a catheter was passed through 
the distal stump into the duoilenum The prosimal end 
of the catheter was then passed through the ncosimat se„ 
ment into the liver and the ends were united as snugly as 
possible over the catheter t free omental graft was 
tuckecl in about the Im** of suture two cigarette drams 
were inserted and the wound closed The patient midc 
m uneventful tciovcry \t the end of a veeefc nobilehad 
discharged from the wound the stools contsined Isege 
quantities of tide and a quantitative van den Rrrgh 
was Ic s than o 7 milligrams per 100 cubic centimeters 

The atrount of d>c here used appeirciJ lo be 
adequatn In the pre-cncc of serious hepatic 
damage larger doses ma> be neecssarj and can 
be given, with perfect safct> The harmlessncss 
of this substance w tis emphasincd b> Chrconsz«u- 
sky and apain bt Voekker A frog, into whose 
fj mph sac I or 2 grams of the pure d> c have been 
introduced turns a deep blue but fives on 
unperturbed Aliiged tocic cflects from its 
intravenous administration liaving in all prob 
abilit} been due to the use of too concentrated 
and, therefore incompletely dissolved prepata 
tions (Peterson) 

The lime of hrst appearance and maximum 
concentration of the dye in the bile after intra- 


venous administration mav var> considerably 
Curves of tKcrction undernormal and pathological 
conditions, as determined in specimens of duo 
denat content, have recently been constructed b> 
Kusznexou Excretion in normal individuals, 
according to this author, usuai[> begins in 18 to 
25 minutes, and continues for from 55 n notes 
to 2 hours and 20 minutes The maximum con 
ccntration is usually reached about m the middle 
of the excretion period A preliminary trial 
collecting IO minute specimens of fistula bile 
after injection of the cl\ e, should determine the 
ilosagc m each case 

Another possible use for the procedure here 
described suggests itself It has been advanced as 
an argument against closure of the abdomen 
without drainage after cholecystectomy or com 
mon duct op'raiions that minor damage to the 
principle bile ducts, the division of small acces 
soty ducts, an imperfectly tied cy site duct liga 
lure, Of an incompetent suture line m the common 
duct mav allow an escape of bile not readily 
noticeable at the time of operation, but sub 
scquenllv resulting m a slov extravasation into 
the peritoneal cavity It is conanable that the 
previous a'lmmistralion of indigocarmine might 
material)) aid m the detection of such leakages 
The suggestion is made that it be given routinely 
m all cases m which tiifTicult surgery of the biliary 
passagis is anticipated 

coacLUsiONS 

1 r xposurc of injured bile ducts is frequenllv 
more diflicuH than their plastic repair 

2 Imligocarmine, injected in adcqualcamounts 
intravenoush, is excreted m the bile, stains it 
bluish b^een, and may aid m guiding the «av to 
the proximal slump 

S A Similar proccilure rmv be of value in 
detecting kakages of bik before closure of the 
abdomen follow ing cholccy stcctomv and common 
duct operations 

I nm crtatly indebted lo Dr H M Richter for the 
opportunity of appljing the method described m ilic 
present ca^ 
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TEMPORARY PARALYSIS OF THE RECURRENT LARYNGEAL NERVES 
FOLLOWING THYROIDECTOMY 

EARLE I GREENE, M D FACS Chicago 

Instructor in Surger> Nortbwir>tmi Uoiversity fttedical School 


O F ALL the accidents peculiar to surgery of 
the thyroid gland, injury to one or both 
of the recurrent laryngeal nerves is a most 
serious complication Most injuries of the recur- 
rent laryngeal nerves undoubted!) occur because 
of the unfamiliarit) of the surgeon ith their true 
anatomic position Opinions, however, differ 
considerabl) as to the normal position of the 
nerves, one investigator stating that the nerve 
lies directly in the tracheo cesophageal groove, 
while a second reports that the nerve occupies a 
more lateral position 

Higgins, in a study of the surgical anatomy of 
the recurrent laryngeal nerves, found that on the 
right side the nerve arises m front of the sub- 
clavian arter) , passes around the arter> , and then 
obliquely upward to the side of the trachea and 
passes behind the inferior thyroid artery ascend- 
ing m the tracheo cesophageal groove About 
three quarters of an inch before it enters the 
larynx it divides into two constant fibers On 
the left Side it passes over the arch of the aorta, 
then winds around the arch just lateral!) to the 
ligamentum artenosum, and passes upward 
along the tracheo-cesophageal groove In the 
tracheal region the right nerv e lies farther to the 
front than does the left 

Berlin and Lahe), m 22 dissections m animals, 
showed that in 18 the nerve on the right side was 
anterior to the inferior thyroid artery In the 4 
remaining cases the inferior thyroid artery wtas 
anterior to the recurrent laryngeal nerve On the 
left side, the artery w as anterior to the nerv e m 19 
dissections, in 3 the inferior thyroid artery was 
posterior to the nerve As to the rehtiv e position 
of the nerves and the trachea, it w as observed that 
they both run m the tracheo-cesophageal sulcus, 
with the left nerve often appearing a little deeper 
in the sulcus than does the right 


Fowler and Hanson, dissecting 200 cadavers 
found that the recurrent laryngeal nerve, m the 
region of the lower pole of the thvroid gland, lay 
I to 2 centimeters lateral to the trachea In 262 
cases (65 5 per cent of 400), the nerve passed 
posterior to the mam branches of the inferior 
thvroid artery In 104 cases (26 per cent) the 
nerve passed anterior, while m 34 cases (8 5 per 
cent) the nerve ran between the mam branches of 
the inferior thyroid artery In the majority of 
cases, the most intimate relation between the 
gland and the nerve was not at the lower pole as is 
generally assumed, but rather on the postero- 
lateral surface at the junction of the middle and 
lower thirds 

Recently, Cnie aptly said, ‘ It is not its 
anatomic location, however, but rather the 
vulnerability of its structure, the neighborhood 
changes of fixation and adhesions, and certain 
characteristics of the nerve conduction, which 
form the hazards The slightest direct, or even 
indirect, pressure on the recurrent nerves, inter- 
feres with nerve conduction and immediateh 
changes the voice Bv contrast, the peripheral 
nerve fibers can undergo much trauma without 
resultant motor or sensory disturbance, but the 
naked recurrent nerve is almost as sensitive as is 
the naked brain, or the spinal cord Struggle 
and survival probably have not influenced such 
vital organs as the larynx and trachea which 
have always demanded complete protection, the 
alternative being death Whatever the cause, 
these nerves are exceedingly sensitive, exceed- 
ingly delicate, and the action current through 
them is easily blocked In their vulnerability 
the recurrent nerves must be classed with the 
brain, the spinal cord, the optic, the auditory 
and the splanchnic nerves, the exceeding vul- 
nerability of the recurrent nerve is, therefore 
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the first and most important factor m the pro- 
duction of abductor pirahsis ” 

Judd, New and Mann, stud>ing the effect of 
trauma upon the lar>nge'il ner\es, made some 
interesting observations These investigators 
traumatized laryngeal nerves in a manner similar 
to that which occur m an operation and sub 
sequent!> studied the function of the vocal 
cords When the nerve was pinched once with a 
himostat at various points, there was in every 
instance a paraljsis of the cord supplied by the 
pinched nerve In every instance, however m 
animals living long enough, there was complete 
restoration of the function of the cord, varjing in 
time from 30 to 60 da>s 
Ligation of the nerve invariablj producerl a 
complete paraljsis which in everj instance was 
permanent Section of the nerve alnajs pro 
duced a complete and permanent paraljsis of 
the cord or cords innervated 
Traction bv putting lixmostats under nerves 
for from 10 to 30 minutes caused no disturbance 
of the vocal corcK Stretching the recurrent 
larvngeal nerves acuiclv in a manner similar but 
of longer duration and intcnsitj than occurs at 
operation resulted in no impairment of function 
of the cord Stretching ilie nerve for a long 
ertod, as over muscles impaired the vocal cords, 
ut these investigators concluded that this was 
probablj due to operative trauma and not to 
stretching 

Cnlc, however disagrees with these invcsti 
gators as to the effect of stretching on the nerve 
He feels that the most common direct cause of 
abductor paraljsis is due to the pull on the nerve 
which mav occur when the goiter is rolled out 
He sajs “The most disastrous effect is produced 
when the nerve is disturbed bj the dislodgcmcnt 
bj the finger of an upper lobe which has thrust 
itself behind the larjnx Such a direct pressure 
and pull on the larjngeal nerves have probablv 
caused more paraljscs than cither forceps or 
knife ” He is of the opinion that any pull on the 
nerve may cause partial and temporary, or 
complete and permanent paraljsis, and concludes 
that abductor paraljsis is probablj most fre 
quently caused bj traction 
That traction can produce paraljsis of the 
recurrent larjngeal nerve was demonstrated 
forcefullj recentlj bj the following case operated 
upon by one of my colleagues 

Case i The patient was operated April 15 1930, for 
thyrotoxicosis After the removal of the left lobe a bleed 
ing vessel in the tracheo ccsophageal area was clamped 
without incident At the completion of the operabon the 
voice was normal and there was no respiratory embar 


rassment The following day, however, there were definite 
signs of respiratory embarrassment associated with some 
Cyanosis An examination of the larynx revealed a paralysis 
of the left vocal cord The mobility of the right wrd was 
reported as 'sluggish The cyanosis continued and a few 
daya later definite signs of pneumonia were evident the 
patient dying April jo 1930 At the autopsy the site of 
operation was explored Carefully dissecting the left 
recurrent lary ngcal nerve it was found that a ligature which 
had been placed around the inferior thyroid artery caused 
an acute angulation of the nerve The nerve itself was 
free except for the acute angle produced by the ligature 
which had been placed to control the infenor vessel Had 
this patient lived it is safe to say the paralysis would have 
been only temporary 

Pressure from a hrmatoma can also bring about a 
temporary paralysis of one or both nerves Recently 
such a case came under my observation 

Cvsr 1 The patient was operated for thyrotoxicosis 
April I 1910 the procedure being carried out almost 
entirely under local anrsthesia the patient being made to 
talk throughout the greater part of the operation The 
plam] was small very firm friable and bled profusely 
M the tomplction of the operation a pack was inserted 
The voice at all limes remained unchanged Forty eight 
hours later the paeVs were removed The next morning a 
swellins was noted on the left side which undoubtedly 
was a himaloma which appeared following the removal 
of the pack It was deemed advisable to evacuate the 
hrmatoma but under no consideration would the patient 
or family permit of such a procedure The following day 
hoarseness was noted and on laryngoseopic examination 
the left cord movcil slightly The next day the hoarseness 
was more marked and a complete paralysis of the cord was 
found As the hTmatoma abwirbeil the hoarseness became 
less marked nnd function of the cord gradually returned 
At the end of 4 weeks the voice was normal ami the cord 
functioned normally 

O'dcma following ihjroidcclomj undoubtedlj 
IS frcqucntlj the cause of lemponrj postopera 
live pinlvsis As the tissues swell, pressure is 
exerted upon the nerv e» resulting in a hoarseness 
ind Cither a partial or complete temporvrj 
paraljsis Hovrsenesb and pnraljsis coming on 
12 hours or more after thjroidcctomv, the voice 
prior and immtdiatclj after operation having 
been normal, can best be explained bj tedema 
of the tissues Manipulation around the inferior 
constrictors of the larjnx and pressure on the 
posterolateral tissues of the gland itself maj 
result in excessive reaction with subsequent 
oedema and impairment of the nerves 

Permanent bilateral recurrent nerve damage is 
a catastrophe, hav ing few equals m the realm of 
surgerj Injur j to both nerves is associated with 
earlj obstructive dj«pnrca, and complete loss of 
voice Examination of the larjnx earlj , following 
such an accident, usuallj reveals the cords in the 
cadaveric position (half waj between adduction 
and abduction) therebj narrowing the breathing 
space Because of the inability to approximate 
the cords there is a complete loss of voice Soon 
Ihe cords occupj the midline position further 
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narrowing the breathing space, and is accom- 
panied by obstructive dyspnoea, appearing at 
first after slight exertion, but soon becoming 
progressively uorse until the patient cannot at 
any time breath easily, requiring a tracheotomy 
for relief The \oice, following such an injur>, 
according to Pemberton, usually returns in 3 to 
6 months, but almost invariably accompanying 
the return of phonation, obstructive dyspnoea 
becomes prominent 

Bilateral temporary recurrent nerve paralysis 
is occasionally encountered It may come on 
during the course of an operation, either from 
stretching of the nerves while mobilizing the 
gland, by pinching the nerves with a haimostat, 
from finger pressure on the nerves, or it may come 
on later (from i to 3 days or even later) as a result 
of cedema of the structures about the nerves, 
from hseraorrhage about the nerves exerting 
pressure on them, or as a result of an accumula 
tion of serum causing pressure on the nerves 

Case 3 This patient was operated upon September 5, 
ipjp, for a bjgh grade hyperthyroidism At operation a 
large and extremely firm gland v. as found Toward the end 
of the operation the paUent manifested marked inspiratory 
dyspnoea An attempt was made to locate the nerve in the 
field of operation but this was not successful The dyspnoea 
contmued, and the voice was reduced to a whisper The 
next morning because of contmued dyspncea cyanosis, 
chokmg and coughing a tracheotomy was performed— 30 
hours after the operation 

Laryngoscopic exaimnation revealed inimobibty of both 
vocal cords Seven days later the tracheotomy tube was 
r^oved wuh the idea of replacing it with a smaller one 
Tie patient, after the tube had been removed, was so 
comfortable that it was deemed inadvisable to replace jt 
An examination of the larynx at this time showed a 
complete paralysis of the left cord, while the ngbl cord 
showed some fluttering Seven days later the laryngologist 
reported, “cords m cadaveric position Some movement of 
the right at> tenoid on forced phonation, but none on left ’* 
The voice gradually improved and on October 18, 1929, 
the laryngologist reported as follows “Both cords func 
tjomng, almost full movement on right with great im 
provement on left ” One month later, November 15, 
1929, the voice was normal and both cords were rq>orl^ 
as functioning normally 

Case 4 Patient was operated October 4, 1928, because 
of a high grade th> rotoxicosis The gland was very 
friable and bled profusely The voice at the completion of 
the operation and for the first 18 hours was normal 
Gradually she became increasingly hoarse with some 
inspiratory dyspncea Exammation of the cords the day 
after the operation showed a patdysis of the left cord 
with considerable mdema of the right cord which moved 
only sbghtly on forced phonation One month later the 
voice was very high pitched and the cords were found m 
the cadaveric position There was considerable inspiratory 
dyspncea especially on exertion Gradually the dy^ncea 
disappeared, the voice became stronger and 13 months 
after the operation, the voice was normal, and l»lh cords 
moved normally 

Case 5 Patient was operated March 3, i923» ioT 
hyperthyroidism Marked dyspncea developed after 
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patient began to recover consciousness and examination 
of (be larynx revealed a parai}Sis 01 both cords The 
d3rspaoea gradually lessenra, the voice became stronger 
and on November 23, 1923, an examination of the larynx 
revealed an actively functioning right cord The left 
cord wassttU immobile The patient wasfost track of until 
April 17, 1926, 3 j ears later, when an examination of the 
larynx revealed both cords functioning normally The 
voice was normal and there was no respiratory embar 
rassment 

Case 6 This patient was operated for hyperthyroidism 
May J4, 1923, and was apparently well until December 
10, 1923 when there was a return of symptoms She was 
again operated April lo, 1925, at which time moderate 
sized masses of thvroid tissue were found on each side of 
the trachea The lower portion of the right mass was 
clamped and cut across, just above the lower pole, and a 
suture ligature was placed at the site of the clamp Im 
mediately inspiratory dyspncea appeared which persisted 
after the removal of the ligature Examination of the 
larynx showed a bilateral paralysis of the vocal cords 
The dyspncea subsided and the von-e gradually became 
stronger This case was further complicated by a severe 
postoperative parathyroid tetany and bilateral cataracts 
which requueu surgical intervention Because of the 
«eventy of the tetany and the cataracts, and owing to the 
fact that the voice had gradually returned to normal, no 
examination of the larynx was made until April 13, 19*8, 
at which time the cords were found to be norma] 

Injury to one recurrent laryngeal nerve is fre 
quently overlooked, neither the patient nor the 
doctor being aware of the accident, unless an 
examination of the larynx is a routine procedure, 
at which time one cord may be found paraly zed 
The opposite cord, in such instances, compen- 
sates (or Us paraly zed mate and the patient may 
recognize no change m the v oice Rankm states 
that I percent of patients have unilateral paraly- 
sis of the vocal cords prior to operation 

Most frequently, however, when there is an 
injury to one nerve, a change in the voice is noted, 
which may vary from a slight elevation of pitch 
to a marked hoarseness As a rule the voice 
remains changed for a number of months, 
becoming more and more normal, as the opposite 
cord takes over the entire function At times, 
however, the voice remains permanently changed, 
never returning to its normal caliber 

Obstructive dyspnaa is, as a rule, not present 
when only one nerve is injured At times, how- 
ever, injury to one nerve associated with marked 
adenu of the larynx will result in severe ob- 
structive dyspncea, requiring tracheotomv 

Unilateral paralysis, of a temporary character, 
coming on during the course of an operation, or 
appeanng after operation, occurs more often 
t ha n IS usually suspected Such a paraJvsis mav 
last from several w eeks to one y ear or more and 
IS usually associated with a few postoperative 
reactions A change in voice is usually the only 
complamt 
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Case 7 This pauent vvas operated July 3 lijJS (or an 
adenomatous goner wnh hj-perthyroidism At the com 
pfetion of the operation (here was no dj pmra aid the 
voice was nomal The follomri, da) the patient was 
definitely hoarse and laryngoscopic esarmnalion ttveafed 
a paralvsi of the left cord Gradually the hoarseness 
subsided and on ‘September 8 rgjj a months after the 
operation the voice was normal and both cords moved 
normall) This case was undoubiedlv one of postoperative 
piraljsis resulting from erdema of the tissues about the 
recurrent nerve complete!) disappearing after a months 

Case8 Operation for scv ere h)’perthyroidi»m Novem 
bcfS ig >6 rhere was con'iderable dilhcutty indehvtnoR 
the gland and while attempting to mobihie the uj^ier pole 
on the left side the patient suddenly developed inspiratory 
stndor nhich continued throughout the (^ration 
Laryngoscopic examination showed a parai)s»s of the left 
cord The inspiratorvdiT'cult) persisted for several days 
and although the right cord was normal the patient 
could not talk above a whi'per Gradually the sirulor 
<iisappear«.d the voice became stronger and 3 months 
later February i 3 ips? the voice was perfectly normal 
and laryngoscopic examination revialej normal conis 

Jji th)s CISC the pirah sis w is undoubted!) the 
result of stretching the nerve as the upper pole 
was being mobilized the parali-sis disappcinng 
after three months 

Lasf q This patient was operated January jg igj? 
because of a hi^h grade hyperthyroidism There was no 
change in the voice until the second day after operation 
at which time definite hoarseness was manifest \n 
examination 0! the larynx revealed a paralysis of the left 
cord Two months later March 11 1017 although there 
.til] was some hoarseness the laryngologist tepottni a 
paresis ol the left cord with some motion which should 
improve Six months liter (July 13 igiS) the voice was 
completely normal and both cords mov^ actively 

Case to This patient a woman of dS years was 
tmerated upon for a toxic adenoma \ugust eg igry 
ihe voice at the comp'etwn of the operation and (or 
several davs alter operation was normal On August a; 
ipi? there was a note on the history stating that Ihe 
patient had been hoarse (or the past few days Fxamina 
lion of Ihe larynx icvialed a paralysis of the right cord 
On 'jepic'^bcr 13 3 g 3 '> one month after opmlion the 
laryngologist reported a lagging of the right cord One 
month later (October ri igj' the right cord was repotted 
as sluggish Ten months after the operatwn tjune n 
ig*8), the voice was perfectly normal and Ihe laryngologist 
reported normal cords 

Case II This patient was operated m Oecember igi6 
for an exophthalmic goiter She was rconeratrd upon 
September 18 jgs^ because of a return of hyperthyroid 
Ism The operation wax extremely diflicutt Iht post 
operative course was extremely stormy and was associated 
with marked boaneness and inspiratory difhculiy Two 
days later (September ao igsa) considerable serum was 
evacuated with marked relief An examination of the 
larynx revealed the left cord in abduction The respiratory 
embarrassment as well as the voice gradually improved 
An examination of the larvnx j years later Uktober 14 
1926) showed actively moving cords 

Case 12 This patient was opented January 13 xqj8 
for exophthalmic goiter The gland was extremely fnabte 
and was delivered with difficulty There was considmbfe 
bleeding and while clamping a spurting vessel on the left 
side near the trachea there was noted iramedixtdy b 
change in the patient’s voice The operation was com 


pitted, and an examination of the larynx revealed a 
paralysis of the left cord Seven months later (August 
7, igj8) although the voice had improved considerably 
there was still a paralysis of the cord On Match ig igjg 
13 months after the 0 (»er 3 t on the farynpologist reported 
both cords normal 

Here undoubiedlv was a paralvsis resulting 
from the crusbing of the nerve while lUempling 
to clitnp 1 Uceding vessel near the trachea, 
tctuminp' to normal thirteen months after the 
injury 

Casf 1 y This patient was operated upon January 16 
tgiS for exophthalmic goiter The voice was normal 
immediately after the operation and for the next 2 days 
after which slight hoarseness was noted \n examination 
of the larvnx revealeil a paralysis of the left cord One 
month later (lebruaiy ii tpjS) the voice bws nomaJ 
and an examination of the larynx revealed normally 
functioning aocal cords 

The parah’siJ m this case nas probably due to post 
operative mlema 

Cvsr 14 This patient gave a history of hyperthyroidism 
of j 6 vears duration She was operated upon December 
u igj 8 Without incident the patient breathing nomutly 
Ihe voice remaining unchanged throughout the operative 
procedure Some trachritis ilevrlopeiJ «horllv alter the 
operation which w as considerably relicv ed by steam mhala 
tions Three days after the operation the patient became 
hoarxe acul an examination of the tarv nx rev ealed a para! 
ysis of the tVvhl cord Gradually the voice returned to 
normal and on October 28 igro lo months after the 
operation the cord had completely recovered 

Here is a eav of lempoDj) paraUsis resulUnjj 
from tedcmi of the tissues iftcr operalton The 
voice was norma! immediitelv after the opera 
tion, and not until the thud tbs after operation 
did hoarseness develop A xevere tracheitis 
appcarinj; xhortlv after the operation further 
strengthened the hjpothesis that the parahsis 
was the result of cedema of the tissues about (he 
nerve 

Case 15 This patient was oi>erated Augu'C ig rgnj 
for exophthalmic goiter The operation was uneventful 
and several days after operation the patient complained 
of some hoarKncAs An examination of the lirynx re\ fated 
a paralysis of the left cord GraduaKy the voac returned 
to normal and on November 12 igig (3 months later! the 
voice was normal and the cords were reported normal 

Uovv can icmporarj or permanent paralvsis of 
the recurrent larjngeal nerves be prevented’ 
No dcUmte rules can be laid down, but certain 
pnnciplcs must be adhered to which wi(f tend (0 
jninimi/e injury to these delicate structures 

1 Adequate exposure is of cxCctme rmpor 
tance The surgeon should not hesitate to tran 
sect thff nbbon muscles overiving the thyroid 
gland whenever there a question as to the 
adequacy of the exposure 

2 It is extremely important to minimize the 
force used m bringing the superior thjroid 
vessels into view 
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3 Resection of the thyroid gland should 
ah\a>s begin at its tracheal attachments and 
progress laterall> and downward 

4 The posteromesial portion of each lobe 
must be preserved, and under no circumstances 
must the lateral wall of the trachea be exposed 

5 The amesthetic is of extreme importance 
and must be light enough so that the patient can 
be awake within a few minutes Ether or chloro- 
form should ne\er be used Probably the best 
procedure combines the use of no\ocam infiltra- 
tion plus either nitrous oxide or ethylene 

6 One lobe at a time should be remo\ed, and 
while the operator is w orking in the region of the 
recurrent larjngeal nerve, the patient should be 
aw’ake and made to talk 

7 Accurate hsmostasis is of extreme impor- 
tance in thj roid surgery No patient should be 
permitted to leave the operating table until the 
operator is satisfied that he has done everything 
to prevent a postoperative hcemorrhage Every 
patient should be made to cough or strain in 
order to demonstrate anv o\ erlooked open vessels 

8 Grabbing of tissue about bleeding points 
should be avoided Single bleeding points must 
be isolated before a hasmostat is applied 

9 Rough sponging or pulling should be 
avoided, thus preventing excessive postoperative 
ccdema 

10 Haimatomata should be recognized and 
evacuated earl> 

1 1 Routine pre operative laryngoscopic exam- 
ination of Che vocal cords is advisable, as one 
cord may be impaired Such information is of 
importance to the surgeon, who will be particu 
Iarl> careful to preserve the remaining nerve 

CONCLUSION 

Temporary paralj sis of the recurrent laryngeal 
nerves is not infrequently encountered Such a 


paral3rsis ma> be unilateral or bilateral, and as a 
rule cannot be differentiated from a permanent 
paralysis, time alone differentiating the type 
Temporary paralysis may come on during the 
operative procedure, by pinching the nerve with 
a hasmostat, by stretching the nerve during the 
mobilization of the gland, or from pressure of 
the nerve by the finger m attempting to control 
bleeding Delayed paralysis may occur as a 
result of haemorrhage w ith pressure on the nerve, 
from a collection of serum causing pressure, and 
from oedema of the surrounding tissues resulting 
from the necessary surgical trauma 

Function as a rule is restored after a variable 
period of time, varying from several weeks to 
several years depending upon the extent of the 
trauma 

I am indebted to Dr John Wolfer for permission to use 
Case I, and to Dr H M Richter for permission to use 
Cases 3 to 15 inclusive 
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PYO-URETER' 
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AT the 1910 meeting of the American Associa 
tion of Genito Urinary Surgeons, TonJcr 
presented an article entitled “Uropjo 
nephrosis of Only Remaining Kidney , Ncphrec 
tomy Pyoureter of Other Side with Peristaltic 
Contractions of the Ureter Observed Three Years 
After Complete Nephrectomy ” 

In recently reading over his very excellent and 
interesting case report together with the copious 
discussion which followed, I was quite impressed 
by the fact that the discussion centered almobt 
entirely on the first part of the title Much was 
said about the difliculties of operating on a single 
kidney but comparativ ely little on the then un 
usual phenomenon of observed peristaltic con 
tractions of the ureteral stump and the importance 
that It might plav m the prognosis of the case 
So far as I have been able to ascertain fowlers 
was the first article of its kind to be written in 
this countrv and the fact (hat up to this time very 
little on the subject had appeared m the literature 
of any country, prohabK accounts for the trend 
of the discussion of Fowler s presentation Since 
then It has become a generally accepted fact, due 
doubtless to the experimental work of Eatchem 
and the clinical observations of several others, 
that peristaltic contractions do take place m cer 
tain ureteral stumps notably those containing 
calculi, pus or both and that such pathological 
rests may constitute a menace to the patient’s 
welfare 

According to Fronsicm, these rhythmical pen 
St iltic contractions depend in part upon the pres 
ence of nerve centers which are situated either in 
the ureteral walls or in the surrounding connee 
tive tissue According to Latchem, the pemtaluc 
mov ements will cease w hen there is nothing w ithm 
the ureteral lumen such as urine, pus, or stone* 
to stimulate the nervous mechanism to action 
This explains Latchem s further experimental 
observation that the muscular coat of the ureter 
hvpertrophies m the presence of complete ob 
struction and atrophies m the ureter wherein 
drainage is more or less free 
Latchem’s experiments also showed that there 
IS little or no absorption of the contents of a 
distended ureter 

We have briefly therefore according to Frori 
stem and Latchem, the physiological reason for 
the development of an empyema of the ureteral 


stump Given an infected ureter the correspond 
jng kidney of which has been removed, whether 
or not the stump will become a pus pocket de 
pends chiefly on two factors (1) the presence of 
some obstruction, such as stone, stricture or kink, 
(2) injury to the nerv c supply of the ureter, either 
by operative trauma or pen ureteritis and conse 
quent scar formation When obstruction occurs, 
cither complete or sometimes partial, dilatation 
and retention of pus m v ary ing amounts are Ukclv 
to ensue WTien the nerve supply has been dam 
aged, especially in a pert ureteniis, narrowings 
md pockets arc likely to develop due to loss of 
tone on the one hand and cicatrical contractions 
on the other 

The greatly distended ureter, present pnor to 
nephrectomv, is of course always a potential 
source of py 0 ureter But fortunately m a ureter 
which IS anv thing like normal, the suppurative 
condition which as a rule follows a suppurative 
condition of the kidney, usually disappears after 
the removal of the diseased kidney This is in 
accord with Lorm’s view who says that it there 
IS a free outlet, pus will usually dram out regard 
less of extensive damage to the ureter 

Stone 1$ the chief etiological factor by far m the 
majority of the reported cases of non tuberculous 
p>o ureter 

Israel, who was among the first to describe the 
subject, collected 4 cases m 900 nephrectomies 
Fronstcin saw 3 during 20 years of active prac 
tice Two of his cases were attributed to stricture 
and one to stone In one of his stricture cases 
there were 2 ureteral slumps, both of which he 
removed One stump was 3 centimeters wide 
while the other was not enlarged 

In his very recent comprehensive article on the 
subject, Hunt reports one case of non tuberculous 
pvo ureter due to stricture and states that it is 
the only one lie could find m a careful search of 
the records of the May 0 Clinic, m which urelerec 
tomy was necessary subsequent to nephrectomy 
for pyonephrosis He reports 4 other interesting 
cases due to stone, in one of which ureterolithot 
omy alone brought about a successful outcome 
In the 3 other cases, ureterectomy, either partial 
or complete, was done 

In this same report. Hunt’s figures referable 
to the tuberculous type of pyo ureter are lilumi 
natmg He states “ In no instance m the series 
tnj>4 igja. 
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of appro'^imately 574 cases in which nephrectomy 
\\as performed for renal tuberculosis during the 
years 1919 to 1928 inclusi\e, have I found sub- 
sequent ureterectomy recorded ” 

Hyman has reported 3 cases in which empyema 
occurred in the short remaining stumps following 
incomplete ureterectomy Stone was responsible 
for one of these cases 

Read’s case, likewise a recent one, was unique 
in that the empyema occurred in a ureter which 
had been transplanted into the bladder Before 
the nephrectomy, the underlying cause of the 
pyuria, namely, stricture at the site of the trans- 
plantation, had begun to manifest itself 

Roedehus has reported 2 cases, one due to stone 
and the other to stricture 
Among other observers who ha\e reported at 
least one case are the following (the etiological 
factor IS placed m parentheses) Latchem (stone) , 
Chabanolle (stone) , Brongersma (stone) , Ender- 
len (stricture) ,Bruett (stricture) andKhka(stone) 
In Klika’s case, there were three stones m the 
lower end of the ureter and a groove running 
along the mesial side of them, through which the 
urine had evidently passed prior to nephrectomy 
It IS noteworthy that in some of the foregoing 
cases, long periods of time elapsed between the 
nephrectomy and the de\eIopment of symptoms 
leading to the diagnosis of pyo ureter tW in 
the stone case of Brongersma, 23 years inter- 
vened and in the stricture case of Roedelius, 17 
years In the majority of the cases, however, i 
to 3 years was the interval 
Among the shortest intervals between nephrec- 
tomy and the appearance of symptoms indicative 
of pyo ureter are those of Klika (6 weeks), one 
of Hunt’s stone cases (6 weeks). Read’s case (2 
months) and Cases 3, 4, and 5 following 
The probable chief factors upon which this 
interval depends are the type of obstruction, the 
degree of infection, the amount of damage to the 
ureter prior to nephrectomy and the personal 
equation of the patient 

The prmaples employed in the successful treat- 
ment of pyo-ureter are directed toward 

X The eradication of the pus pocket (complete 
or partial ureterectomy), 

2 Establishment of better drainage (uretero- 
lithotomy for the removal of an obstruction such 
as stone or enlarging the ureteral orifice by ful- 
guration or the dilating of strictures by bougies), 

3 The removal of infected ureteral contents 
by non-operativ e means (irrigation) , 

4 A combination of (2) and (3) 

In the majority of the cases reported as cured, 
the method employed was ureterectomy, either 
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complete or partial, the latter having been em- 
ployed usually when a stone was present and a 
segment of ureter containing the stone was re- 
moved It would seem from Hyman’s experience 
that complete, instead of partial, removal of the 
ureter should be done whenever possible 

Ureterolithotomy for stone is sometimes suc- 
cessful, to wit one of Hunt’s cases But despite 
the good result in this case, he prefers complete 
ureterectomy 

Doubtless many cases of pyo-ureter could be 
prevented by proper treatment of the ureter at 
the time of nephrectomy While I cannot agree 
entirely with Hunt, who at the time of nephrec- 
tomy makes it a practice m the ureteral stone 
cases to remove the ureter either entirely or a 
portion of it containing the stone, still much is 
to be said in favor of his argument Against it, 
of course, is the fact that there are comparatively 
numerous instances in which stones that are 
allowed to remain m ureteral stumps do not sub- 
sequently cause trouble But as far as the prophy - 
lactic treatment of pyo ureter is concerned, it 
behooves every surgeon who contemplates re- 
moving a non-tuberculous kidney to make, wher- 
ever possible, a complete pre-operative study of 
the ureter as well as the kidney itself And if 
confronted by ureteral findings such as stone, 
stricture m the presence of pus or the dilated 
atonic type of ureter, the idea of performing 
ureterectomy at the time of nephrectomy should 
be given very serious consideration In this con- 
nection It is well to bear in mind that if the pa- 
tient’s condition will permit, ureterectomy done 
at the time of nephrectomy should ordinarily be 
much simpler than at a later period when ad- 
hesions arising from a pen-ureteritis are prone to 
be both dense and numerous This is well shown 
by the following description of an operation re- 
cently performed by my associate. Dr Keyes 
The procedure he employed also illustrates a 
method of handling a pyo ureter which is well- 
nigh impossible to remove 

In this patient, a 35 jear old colored woman, there were 
two ureters One, draming the upper portion of the ludney 
which was a pyonephrotic sac, proved to be a widely di 
lated p>^ ureter The other ureter drained the lower por- 
tion of the kidney which appeared to be relativ el> normal 
“The nephrectomy was uncomplicated excepting that the 
widely dilated pyo-ureter was so adherent at the pelvic 
brim and so tense with pus that it seemed wiser to bring 
it to the sLin for drainage rather than to attempt a com 
plete ureterectomy and with the realization that a sec 
ondary operation would be needed This secondary opera 
tion was performed 10 weeks after Uie first one The 
pelvic ureter was exposed extraperitoneally but everything 
was so densely adherent in the right side of the pelv is that 
it was necessary first to open the peritoneum and remove 
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the adherent tube and ovary on that side, then to lift up 
the peritoneum from the posterior pelvic wall mesial to the 
ureter and close the peritoneum 

It was then found that the ureter was a dilatril and 
convoluted tube set m a mass of dense adhesions \l no 
place could a line of cleavage be found It was deemed 
unsafe to attempt complete urctereetom> so the mass of 
adhesions was split open and the incision earned tnto the 
cods of ureter from which thick stinking pus escaped 
(bacillus p)oc>aneus1 I ven excision of the mucosa was 
found impracticable so the whole interior of the ureter 
was well cauterized with the high frequency current a 
No 32 I urethral catheter sutured into the lowest loop 
nght against the bladder and another tube inserted above 

The accessory ureter was not looked for or discovernl 

\fter operation drainage was cxtremelj profuse Potas 
Slum permanganate irrigations were done at tirst every 
hour during the daj and fmall> the patiint left the hos 
pital with a small tube t month after operation Curiously 
enough the only postoperative complication was the dis 
tress she suffered from the pressure of one of the silkworm 
skin sutures 

Up to the time of leaving the hospital it was imprac 
ticable to use Dakin s solution for irrigation because the 
solution caused bladder irritation It is hop«l that Dakm s 
solution may shortly be practicable and may occasion the 
healing of the wound 

While the purpose of this paper is to deal 
chiefl> with the non tuberculous p\o uritcr ref 
erence is made to the tuberculous tv^pe mcrcl) to 
emphasise attain its relative scarcity 

approximately jjj nephrectomies have been 
performed on the IJcllevuo Urolosical Service 
during the years 1916 to 19 9 inclusive Fhis 
particular interval was chosen because 1916 rep 
resents the beginning of the present trotogical 
Service, that is, the time when the individual 
urological services of the four (lifTcrcnt divisions 
of the hospital were consolidated 1 he total num 
her represents all the nephrectomies pcrformctl 
during this period for whatever puqiosc ncphrcc 
tomy was indicated Of the .22 nephrectomies 
tuberculosis was the etiological factor in alxiut 
98 cases Of this number a suliscqucnt urctercc 
tomy was performed in onlv one and even in 
this instance the operation was probablv needless 
as will be shown in Case i The tuberculous 
cases reported herewith illustrate the fate of the 
ureter which remains after the removal of a 
tuberculous kidnev and ire in accord with the 
usual observations nameU tliat such 1 ureter 
takes care of Itself and gives rise to trouble only in 
rare instances Legueu, while performing a hys 
terectomy 3 years after a ncjihrcciomv for tuber 
culosib, found the ureter lo be i dense sclerotic 
cor I Lorin, in CKamming a scries of patients 
wherein the postoperative course was longer, 
found obliteration of the ureter 

C vsE I The tuberculous right kidney of a 15 year old 
Italian girl was removed in Uillevui March 19 iqjo 
Her pre operative symptoms of ilysuna insitad of be 


coming better became steadily worse despite vanous 
bladder treatments Several cystoscopic examinations 
made «t intervals of i to 6 months all showed marked 
inflammation and iidema in the region of the nght ureteral 
onfice I inally ureterectomy was decided upon as a 
possible means of relieving the patient This was done on 
iebruary at 10^7 The patient was not relieved how 
ever until the other ureter was transplanted into the 
bowel (May Ji toJO' This was undertaken in the full 
realization that it was a hazardous procedure but the 
patient was liccomng desperate The Iran plantation ac 
compUshed results Since this operation the patient has 
put on weight IS in fine «pmls and of course no longer 
suffers from dysuria 

Apparently the onlv good that came of remov 
ing the ureteral slump was to show the operator 
ttint usually happens in such a case 1 erv hard 
and as large as one s thiimb at the time 0] nephrec 
tonn, the ureter had datndleJ doun lo the sre 
of a lead pencil When split longitudinallv, the 
wall had a gra\ isli tedemntous appearance which 
m places was vcllowish No muscle tissue could 
be recognized Hie jvithologist’s report was tu 
bcrculous ureteritis 

The data for the second case «as kintlly fur 
ntshetl to me bv my colleague Dr A K Stevens 
from his private practice The findings in so far 
as the tuberculous ureter was concerned were 
similar to those of Case t 

< » Itwasfoiinii during the postopcniive coutve 

of a ly ycar-otil liO) on » horn he had performeil a supra 
pubic cystotomy for calculi and a little later a pennni 
xcciion lor an al>ice«s IxhinJ the bladlcr, that the Ml 
kulncy was alvo prnbabi) the veat of trouble V lift 
n<i)lifcclom) waa (icrformevl and the kidney shown to be 
tulicrcuhnis Hie ureter wav as large as one s tillte linger 
and stony hard Iml no attempt was made to remove it on 
account of the patient s weakenexl condition 

Sevtn months after the nephrectomy, it was decided to 
do a urctercciomy liecauve U was thought that the kidney 
and bladder wound which had not yet healed would be 
favorably inllucncnl thereby l>n performing the ureterec 
lomv the operator was surpriseil to find the ureter le/f and 
pit il'f a"d cbo it l/ir !i r of 0 lead prneit The patient re 
maineil in the hospital for over a year but ultimately the 
psrincal ami kidney wounds hciKd entirely The supra 
pubic wound did not fare quite so well although when the 
patient was last seen in iq 0 1'^ rri»rted that it remained 
closed rnust of the time 

Of the remaining non tuberculous ncphrcc 
tomies, approximilclv 1J4, a record of subse- 
quent removal of the ureter on account of svnip- 
toma rtfcnblc to it could be found in onlv 2 of 
them However, it sliotild be mentioned that in 
rtccnlly tliscussing the incidence of the Hellevoie 
pjo ureter cases with Dr Keyes, he told me he 
iiatl seen in another clinic, a man whose kidney 
had been rcmovtil at Ilcllcvue This iiatient was 
between 20 and 30 vears of age and while the 
nephrectomy had been performed more than a 
ycir previously, lie was still sufTtring from the 
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same sjmptoms for which his kidney had been 
^emo^ed Examination revealed a dilated ure- 
teral stump 

If this be added to the 2 other Bellevue cases. 
It makes the Bellexue incidence somewhat higher 
than that reported from other clinics with the 
possible exception of the cases reported by Hunt 

The following cases of non-tuberculous pjo- 
ureter are tx^ncal and illustrate points brought 
out in the foregoing Two of them were due to 
stones and one to a narrowing of the lower end of 
the ureter 

Case 3 illustrates the difficult> m attempting 
to single out the type of ureteral stone which will 
not give rise to trouble follownng nepbrectomj 
It shows also how brief mav be the interval be- 
tween nephrectomy and the appearance of the 
p>o-ureter It is of further interest because 
there was a “Y” ureter, one branch only of 
which (the one containing the stones) was dilated 
but both branches of which were the seat of a 
definite ureteritis cjstica While, strictl> speak 
mg, the operation performed was a partial ure- 
terectomj, so bttle of the ureter was left (not 
over 15 centimeters) that the procedure could 
almost be classed as a complete ureterectom> 

Cases This patient E D , admitted to the Urological 
Service of Bellevue Hospital, April i, 1916, complaint of 
pam in the right loin For 19 jears he had experienced 
intermittent burning on unnation While m the arm> in 
1919 a diagnosis 0! renal cxlculus of the nght kidney was 
made Nephrotom> was performed but no stone was 
found About three months after that however, he passed 
a stone about the size of a pea Since that tune that is 
since 1919 hi» burmng on urination persisted and he had 
attacks of pam in the right lorn radiating down to the 
nght testicle He has not suffered from increased Ire 
quency of urmation He brought with him to the hospital 
a very good "V ray film showmg a fairl> large calculus 
which appeared to be in the pelvis of the right kidne> and 
several small calculi apparentl> in the right ureter low 
down 

Catheterized ureteral specimens showed the funcbon 
of the nght kidney to be ver> poor as evidenced b> the 
indigocarmm and urea tests The function of the left 
kidney was apparentlj excellent as evinced by the same 
two methods 

It was decided that the best plan of opcraUve procedure 
would be first to remov e the stone from the right kidney 
and then at the same sitting to remove the ureteral calcuh 
through a Gibbon incision provided the kidne> operation 
had not taken too lon„ and the pauent s condition would 
warrant proceeding with the ureterotomy 

On April 6 5 da>-s after admission the right kidney was 
exposed bv means of the usual oblique loin incision Some 
what to our surprise the ki(lne> was found to be less than 
half the normal size and the remaining parenchyma was 
almost ml The kidne) stone and all, was removed with 
ojt any further investigation An interesting feature of 
this operation was the finding of a structure which re 
sembled a supernumerary ureter but it was so tangled up 
in a mass of adhesions that it was almost impossible to 
identifv the structure with cerlamt) 


Since the kidnej itself had been removed instead of the 
kidnQ' stone only, as at first intended, the plan of remov 
mg the ureteral calculi was abandoned It v.as argued 
they mould probably neier gne rise to further trouble and 
that the patient mould therefore be spared the necesstl\ of an 
additional operation 

The patient made an uneventful recovery and was dis 
charged from the hospital on April 29, 1926, in excellent 
condition and with no urinary symptoms But realizing 
the possibility of further trouble, he was advised to report 
back to the hospital should any of his old symptoms 
return 

On July 8 scarcely more than 2 months after his dis 
charge, he was re admitted to the Urological Service with 
symptoms of marked dysuna He stated that he had been 
free from urinary symptoms for i month after leaving the 
hospital but since then had suffered from very marked 
increased frequency of unnation, voidmg every half hour 
by day and once or twice at night with considerable pam 
and burning These symptoms had become much ag 
gravated about 10 days before his re admission 

The patient was cystoscoped by the resident urologist, 
who passed a radiographic catheter up the stump of the 
nght ureter The resulting ray did not prove to our 
entire satisfaction that the shadows noted in the lower 
ureteral region at the time of his previous soioum in the 
hospital were shadows of calculi There was too much 
space between the supposed stone shadows and the 
catheter shadow 

In reading over the account of bis previous operation at 
Bellevue it was noted that there was some question as to 
the presence of a double ureter on this side A few days 
later, with this m mind the patient was again cystoscoped 
and a diligent search for a second ureteral onfice was made 
but none found Remembering the possibility of a \ 
shaped ureter with the bifurcation low down, two radio 
graphic catheters were passed into the only ureteral onfice 
which could be found hoping that if such a condition ex 
isted each catheter might hnd its way into a separate 
branch of the A The \ ray film with these catheters in 
place was not particularly useful in proving our point and 
it was not until an \ ray film was made after sodium 
iodide was injected up botti catheters that it was believed 
we were dealing with a dilated ureter containing calcuh 
and possibly a second ureter 

While the patient was still on the cystoscopic table a 
stenie solution of indigocarmm was injected up one of the 
catheters and immediately quite a quantity of fairly thick 
pus was seen to exude from the ureteral onfice alongside 
of the catheter The specimen collected from the left 
kidney showed it to be in apparently very good condition 

A diagnosis of pyo ureter of the remaining stump with 
the probable presence of ureteral calculi was made and 
operation agam decided upon On July 13, 1926 through 
a Gibson incision we found the remains of a Y shaped 
ureter with the bifurcation, as near as we could tell 
within one inch of the bladder In one branch of the A 
were three stones corresponding to the shadows seen m 
the plates The operation presented no especial difficul 
ties Both ureters were removed to a point just below 
the bifurcation This left only about i 5 centimeters of 
the single stump The patient again made an uneventful 
recovery and left the hospital about 4 weeks later with 
none of the symptoms which he presented on admission 
He was last seen about a year after his second operation 
and reported no return of svmptoms up to that time 

The next CAse (4) was treated bj means of 
partial ureterectomy Tlie portion of the ureter 
resected included the cause of obstruction, namely , 
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a large stone While the immediate result xias 
^atisfactorj , ue nere unfortunatelj left »n some 
doubt as to the final outcome 

Case 4 On March 20 1921 A M %vas admitted to 
one of the genenl surgical services of Rellcvnie Hospital 
soon after be had been causht between the radiator oi one 
automobile and the rear end of another which was backing 
\ left p>onephrosis developed and the kidncv was re 
moved Ma> Ji, tgai He was dtacharged on July ij, 
1921 and re admitted June 6, 1922 (this time to the Uro- 
logical Service) on account of severe pam in the left in 
guinal region which radiated down to the penis A con 
siderablc amount of pus was found m the bladder urine 
Cvstosropv revealed normal unne from the right kidney 
and a catheter could be introduced up the left ureter for 
only I centimeter Nothing was obtained ihrooRh the 
catheter and nothing was «cen to emanate from the ure 
leral orifice The bladder mucosa appeared to he perfectly 
normal and this fact coupled with the finding of pus in the 
bladder unne and normal urine from the nght kidney, led 
to the conclusion that the pus probably came from the 
left uiclcrai stump ffowever -ince his symptoms dis 
appeared soon after the cystoscopy the patient was 

discharged on June 2S *9’* 

On July tt, 1922 he was re admitted again (or pain (n 
the left lower quadrant and an \ ray film showed a stone 
measuring a by 5 centimeters neat the lower end of the 
left urtter but his symptoms again disappeared and he 
was disehai^pcd at hu own risk 

On \ugust 4 1922 the patient was admitted for the 
fourth consecutive time to ItcUevue On this occasion the 
pain in hu left loin and left low er quadrant was so severe 
that he did not hesitate to agree to an operation IIis only 
other symptoms were increa<ed frequency of urination 

On August 2) the following day, through a somewhit 
modUted (jibson incision the left ureter was erpo e<l It 
was found to be about 5 centimeters m dumeier A stone 
about the size of one s thumb was removed from a fiomt 
in the ureter a little above the bifurcation of the iliac 
vessels Just above the stone was a walled off abscess 
within the ureter containing about to cubic centimeters 
of thin milky pus This was accidentally ruptured and the 
part of the ureter which had contain^ the abKcss and 
the pact containing the stone a segment in all of about 
JO centimeter was removed Mort of the ureter woufj 
have been removed except for the dense adhesions between 
It and the peritoneum which was torn once during the 
procedure ;ust de*cnbed A large cigarette dram was 
pbced at both the upper and lower angles of the wound 
with a large rubber tube drain leading down to the region 
of the pus 

The papent was not discharged from the hospital until 
October 23 J922 at which time there were two sinuses 
one in the old nephrectomy car and another in the left 
lower quadrant At his only recorded visit to our teturu 
chnu. on November 2 1922 there was stilt a smalt sinus 
in his loin with a larger sinus m the left iliac region IloUi 
wounds were clean but gave rise to a slight dwharge Ills 
general condition however wasexcelleni 

I am again indebted to Dr E L Rejes for 
another case (n) which vlluslratea what may be 
accomplished by the non operative treatment of 
pjo ureter due to stricture 

Case 5 11 B , 21 years old according to an X ray 
film had Slones m both kidneys On May 14 tq», one 
large o''d several small stones were removed from the 
right kidney Two weeks later the left lorn became pam 


ful Jiad tender with an increase in temperature The left 
kidney, very adherent and full of thick pus was removed 
No stones either m the kidney or its ureter were found 

The patient left the hospital 3 weeks after the last 
operation but from that time until comparatively recently 
has eipenenced more or less trouble referable to the un 
nary tract \t first there were pains without fever, in 
both loins The right sided pain was due to a stone (shown 
bv V ray film) m the right ureter This stone was finally 
passed In October, 1921 and relief etpenenced However 
catheterizations and dilatations of the right ureter were 
subsequently necessary before her right siae ceased giving 
symptoms 

The pam in her left loin was shown by cystoscopy to 
be due 10 a pyo-ureter Great gobs of pus were found in 
the bladder, while unne from the right ureter was clear 
Washin-^ of the left ureteral stump (the capacity of 
which was about 10 cubic centimeters) confirmed this and 
while relief always followed irrigations of the left ureter, 
the loin pam though becoming less severe relumed with 
regulanty The pam usually lasted j to 3 days and oc 
cuned every 2 to 3 months The pus in the bladder had 
dtmitushed apprcctablj 

In 1923 as a result of more left sided colics lie left 
ureter was egiin irrigated and its onfive eaUrged by 
etectrocauleruation Irngations of the left ureter were 
continued at longer and longer intervals, until finally m 
November 192S she presented none of her old s)Tnptoms 
and her unne showed no pus 

U hile she ha» hsd another nght sided cofic fprobaWy due 
to a kink) as rccenily as January, ipto her left ureter has 
given her no further trouble She feels well, has pul on 20 
pounds in weight and her nrme spJrtUs 

Both Roedelius and Bruclt h tv e reported treat 
mg cases of p>o ureter b> irrigation alone 
Case 6 IS appended merely to show how chronic 
prostatitis may simulate pyo-ureter 

Case 6 A Z, male, aged 3t years entered Bellevje 
Ifospital w June, 1919 with stones m both kidneys The 
larger stones were m the left kidney pelvis Oa die rvht 
side one stone was stuck la the upper ureter TTie riftht 
lorn was accordingly opened fits kidney is quite ad 
herenc, the pelv u distended and a tnangular oxalate scone 
latd in the upper end of the ureter about 3 centimeten 
from the kidney pelvis One mat! stone was found m 
the kidney pel\i$ and one in a middle calyx The con 
valesccncc was stormy, but when he left the bo'pital 8 
weeks alter the operation the phcnolsulphonephthalem 
output was 55 per cent m the first hour after intramuscular 
lojeouon and he was so well that he refused operation 
upon his left kidney until October, 1925 A calculous 
pyonephrosis was removed and his convalescence, except 
for an epididymitis was uneventful 

Tlitec weeks after nephrectomy he passed a considerable 
amount of thick pus tn the unne Three days later the 
unne was grossly clear and the left ureter was catheter 
ued the catheter stopping at 22 centimeters Two cubic 
centimeters of i per cent mcrcurochrome was injected into 
the ureter Thiscathetcnzation was repeated five titnesdur 
mg the next 4 months On three of these occasions i joo 
silver nitrate solution was mjected The unne from the 
nght kidncv pelvis never contained any pus He was 
having discharges of creamy pus about once la 6 weeks 
regar^ess of the injections (No accumulated fluid was 
ever drained from the ureter when the catheter was mte^ 
duc^} In May, 1926, 7 months after nephrectomy, the 
pyuna became rather more continuous and was attacked 
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for the first time by prostatic massage This promptly 
diminished the output of pus Prostatic massage was 
contmued for i year before the pyuna permanently cleared 
up The patient was last seen in Jul>, 1929, with only a 
few pus cells in the urine and no symptoms 

SU 1 IMAR\ AND CONCLUSIONS 

1 Pjo-ureter is caused chieflj by two factors 
(a) obstruction, and (b) injury to the nerve sup- 
ply of the ureter resulting in absence of penstalsis 
and lack of tone 

2 The chief etiological factor in most cases 
of p>o ureter is ureteral stone 

3 While the relativ e occurrence of pyo ureter, 
including even the stone cases, is small, it is a 
definite menace to life More attention therefore 
should be directed toward Us prevention This 
can be best accomplished by proper treatment of 
the ureter and its contents at the time of nephrec- 
tomj which presupposes a careful study of the 
ureter prior to nephrectomj, 

4 While a few cases may be successfully 
treated b> non-operative measures, such as ful 
guration and irrigation, ureterectomy , especially 
complete ureterectomy, is indicated in the great 
majority of cases 
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C hronic ulcers of the lower leg, liLe all 
ulcers of the bodj , are produced and mam 
tamed b> malignancj, trauma, infection, 
circulatorj changes, or combinations of these 
factors 

Ulcers due to malignancj are quite rare and are 
charactenzed bj an indurated edge, lack of in 
flammatorj changes, progression in spite of treat 
ment, and positive biops) findings b) means of 
v\ hich the} maj be recognized 
Certain ulcers caused and maintained bj spe 
cific infections such as sj'philis, tuberculosis, and 
actinomjcosis also have charactenstics b> which 
ihej ma> be recognized and diagnosis maj be con 
firmed bj blood tests and microscopic examina- 
tions of the tissue or curcttings 
Buerger s and Ravnaud’s diseases, bj narrow 
mg of the terminal arteries, produce a decrease in 
the artenal blood suppl) to the extremitj and 
very often produce a stale 0! dr> gangrene or 
chronic ulceration as a direct result However, 
ulcers due to these two conditions most often 
affect the toes and feet In one case with varices 
size three m the thigh and size two scattered 
wide!} over the lower leg with an ulcer dollar size 
internal to the ankle there was a marked Ra> 
naud s disease present This involved both the 
feet and hands The case has since had a sjm 
pathectomj on both lumbar and cervical seg 
meats with much relief, a fact which would prove 
the diagnosis 

Very often elderlj patients with arteriosclerotic 
conditions of the terminal arteries present them 
selves due either to the pam and ache in the lower 
legs, or to the ulcerations and gangrene which de- 
velop as the end result Oftentimes the) willhave 
varices associated and may have trophic ulcers 
present, jet the arteriosclerotic condition is the 
predominant and newlj developed factor 
Leaving out the alreadj desenbed Ijqies of ulcer 
of the lower leg which have all had a well defined 
etiology, we are left with that vast majority of 

r to (aUliU«< iMOCMlpI with 


I t H only by mtan* of tuch ctMsptrai 
tistift cm be obUmed 


in ftnersl il any indalpby 
h fataliUee would kuully ram 
t regards the case u poanble 


it bas often been stated that physicians have refused or neglected to 
report such cases through fear of criucism Such fears ate groundleisin 
asmuchasnonairifs of either doctor or patient willbe menlionedeacept 
at the reque«t of the physician in charge 


ulccrswhich maj ormaj nothavehad trauma as 
an onginaiing cause but the continuance of which 
must be doe either to less speafic tj-pes of infec 
tiofi or to factors of circulation other than Buer 
ger’s or Rajnaud’s disease If thej are associated 
with demonstrable v arices thej are called v ancose 
ulcers 

All varicose ulcers should be subdivnded into 
three groups 

1 TTiosc w hich respond to treatment and heal 
rapidlj 

2 Those w hich hav e in realitj become trophic 
ulcers with such a lowered state of vitahtv and 
scar tissue formation that ihcj do not seem to 
heal jet do not hav e anj marked degrceof cedema 
present 

3 Those that exist due to Kmphatic blockage 
following repealed attacks of thrombophlebitis 
and cellulitis 

The two latter groups are in realilv no longer 
varicose ulcers but trophic states existing as the 
end result of the long continued infection 

Loewenfeld has studied the bacteria in chronic 
varicose ulcers of the leg He has found that the 
infections in these ulcers usuallj holdaventable 
menagerie of bacteria, the most common of 
which were slaphv lococcus, streptococcus, pneu 
mococcus, and colon bacillus He stated that no 
organism maj be held as a specific cause and that 
the germs present had little to do w ith the lack of 
healing (read Lewas Circular) 

Nobl stated that he never had the impression 
that recover} was in anj waj due to greater or 
less aggregation of germs The truth of these 
opinions IS w ell provedbj themultiphatj of anti 
septics and chemical tissue stimulants that have 
been used m the treatment of these ulcers m the 
past, alwajs with but slight or unsatisfactorj re 
suits as far as production and maintenance of 
healing is concerned Loew enfeld also stated that 
those ulcers which heal most rapidlv often contain 
the most bacteria 

A\Tiat then is the reason for the inabihtj of the 
bodj to heal this v ast majontj of leg ulcers? 

Delbet and Moequet, of Pans, stated that van 
cose veins w ere produced bj piogiessiv e breaking 
down of valves m the external saphenous veins 
beginning at the mam valve at the sapheno- 
femoral junction, allowing a reflux flow and alter 
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nate dilatation of the saphenous branches This 
mechanism as the ivhole cause of the production 
of varices has been disputed Howe\er, m the 
more advanced stages of varicose veins there is no 
question as to the truth of the mechanics of flow 
as pointed out b> their papers Trendelenburg, 
in 1890, wrote a classical paper on this condition 
and his methods and conclusions still stand ac- 
cepted today The Trendelenburg test is still the 
commonly accepted method of determining this 
point as to the reflux floi\ It has been beautifull> 
demonstrated b> the injection of hpiodol and 
direct obser\ation under the fluoroscope as pub- 
lished b> one of us in a recent article The me- 
chamcs as described can be best showm b> a dia 
gram (Fig i) This sho\%s progressive breaking 
down of vaUes with, ultimate vicious circle of 
blood flow 

The pressure of blood in the \ems of the loner 
leg in the \aricose condition has been measured 
and found markedly increased Delbet, von 
Meisen, and others have reported it at 26 milli 
meters of mercury We ha\e checked this repeat- 
edly and have found it to average 88 millimetersof 
mercury in the extensive cases of varices of thecaU 
This increase of reverse pressure eventually causes 
a separation or widening of the spaces between 
the cells of the terminal capillaries and allows the 
blood plasma to be forced outward into the tis- 
sues, producing oedema This reflux flow extend- 
ing out into the tissues not only waterlogs the 
tissue, stretching fibers and cells apart, but also 
keeps the tissue cells surrounded by a serum 
poorly oxygenated, lacking in food, and saturated 
w ith lactic acid and other products of combustion 
which, if not eliminated, tend to produce acido- 
sis Due to this tissue congestion and saturation 
with serum and to the secondary infection which 
develops, there is a marked lymphatic stasis 
locally as well as at times in the area below the 
ulceration This is best explained by a mechanical 
strangulation or blocking of the lymphatic chan- 
nels and ducts by the induration of the tissues 
which develops The experimental work of Ho- 
mans, of Boston, makes this most clear and 
Trout^ has gone into this phase of the pathology 
V ery much in detail in his last article (Fig i) Is 
It any wonder that slight trauma or hasmatoge- 
nous infection can easily produce an ulcer in these 
tissues and that when an ulcer is present that it 
shows little tendency to spontaneous healing? 

• Thoogh the authors do not a^ee with Dr Trout tn hi« radical work 
except for a much more restricted type of ulcer yet they believe he has 
presented one of the best papers on the subject in recent years He has 
given a thorough r^sumi of the literature ciUng many authorities on all 
phases ol the work His bibliography is unnsualVy complete and 



Fig 1 Graphic illustration of direction of venous flow 
in the superficial and deep veins both in the normal state 
and m the case of extensiv e v ancose veins with ulcer forma 
tion 

Closely related to the ulcer, often underly mg or 
running about its margin, one may find one or 
more large varices (Fig 2) Payne has called 
these associated varicosities “stagnating, stinking 
sewers, inundating an adjacent field and render- 
ing It barren ” 

The actual ulceration begins with a gangrene 
and separation of the superficial layers of the 
skin, secondary infection soon takes place and 
may produce changes giving the ulcer the appear- 
ance of a carbuncle with raised, indurated mar- 
gins and a sloughing base There is a general cel- 
lulitis present m the tissues locally Ulcers in this 
stage are very painful Later the ulcerations may 
extend through all the dermal layers and even 
further, so that at times when the ulcer is over the 
tibia we may have a marked periosteitis compli- 
cating and giving a very painful condition In 
some cases a weeping eczema of the surrounding 
skm and even of the whole leg may be present 
There is some evidence of attempts at spontane- 
ous healing in many ulcers but this is expressed 
usually in more recent ulcers by pale hydropic 
granulations of the ulcer base In the deep ulcers 
periosteal thickenings and bony spicules may be 
present In some cases of long standing the vi hole 
lower one half of the lower leg mav be involved in 
a fibrotic process and be hard and board-like 

It is our opinion that the mechanism of reflux 
flow, with increased downward venous pressure 
and the consequent waterlogging of tissues with 
stagnant serum is the prime cause for these de 
structive and abortive healing processes though 
trauma to this lowered area of vntahty is usuallv 
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the acti\c cause of the terminal breakdown and 
ulceration \n> logical method of treatment 
must be aimed at correction of this abnormal 
flow RcmQ\al of the mam saphenous aances, 
thus stopping the mam rcflu'c flow of bloo<l, can 
be accomplished b) three methods 

1 Surgical removal as practiced in the past b> 
one of the manj accepted methods 

2 Surgical removal plus injection— practiced 
bj comparativelj few men 

3 Injection treatment VMlh sclerosing solu 
tions This IS now accepted as the onl) justifiable 
method 

Destruction of reflux venous flow, however 
except m some of the more superficial and recent 
ulcers, IS not sufficient to produce healing One 
must also m some wa> remove the inundating 
stagnant serum and lymph from the tissues and 
at the same time enhance the opportunity of the 
tissues to receive a more constant supply of arte 
rial blood with its revitalizing properties 

A number of measures producing compression 
and support to the tissues have been used both 
here and abroad for many years Most of them 
had been used before the injection treatment had 
become popular The most commonly used arc as 
follows (i) rubber stocking, (2) elastic stocking, 
(3) Unna’s cast, (4) Zedeno’s bands, (5) Boy nlon s 
adhesive — (a) just over ulcer, (b) toes to knee 
(6) gauze pad with elastic bandage, (7) rubber 
sponge with elastic bandage 

Fav orable results are reported m the use of each 
and all of these methods of treating varicose ulcers 
and m our own work wc have adopted and used 
the last named method, inasmuch as it is the 
most effective one to remove osdema, to aid blood 
supply to the tissues, and thus to promote healing 
The Unna’s cast is reserved for use when con 
tinued support is desired after the ulcers have 


healed This is about the only place in which it is 
used today In us place we may use any one of 
the bandages if preferred 

In our use of the rubber sponge we feel that we 
have gone a step farther than Professor G Nobl 
who first introduced Us use in the treatment of 
ulcers It is true, as explained by Nobl, that mere 
compression will aid in forcing the blood serum 
and lymph from the tissues and at the same time 
compress the coarse hvdropic granulations that 
overgrow and literally smother and choke out the 
normal epithelial cells which attempt to spread 
over the ulcerations Compression, however, is 
not enough Y e hav c found that one more meas 
ure is necessary to get the best results After the 
sponge IS bound in place very tightly with an Ace 
l«ndagc if the patient does not w alk he w ill sufler 
a great deal of pain and often demand the removal 
of the sponge and bandage or even removeithim 
self on account of the severe pain If, however, 
the same patient is impressed b\ his, doctor of the 
advisability and necessity of doing a great deal of 
walking w iih the sponge and bandage applied as 
above directed, instead of hav mg pain he will find 
that the pain and soreness in the ulcer area rapidly 
disappear Not only will the soreness disappear 
but active exercise of his legs gives other impor 
tant results 

In the title of this paper we hav e called the rub 
ber sponge “ the rubber heart " During the walk 
mg that vve arc emphasizing wc feel that the 
sponge acts very much m the wav of a heart, not 
only passively compressing li!>sucs but with each 
svstole of the sponge actuallv acUvcK pumping 
scrum, lymph, and venous blood from the tissues 
ami small blood vcs';cls and allowing with each 



^ce bandage and usual dressings 
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sponge diastole a fresh flow of arterial blood into 
these \ essels and tissues Thus the sponge gi\ es a 
soft, gentle massage to the tissues w hen pa 
tient is walking We explain the pumping action 
as follows Each time a patient takes a step his 
calf muscles, while contracting, bunch up momen- 
taril), giving a tug on the Ace bandage which is 
passed on to the rubber sponge This produces 
active compressive action of the sponge which 
alternates with a comparative relaxation period 
when the calf muscles relax Firm pressure is 
maintained all the time, however, though inter- 
mittentl) increased The truth of this mechanism 
can be easily proved if one feels of the rubber 
sponge w hile the patient is w alking 

It is more clearlj and graphicallj shown when 
the rubber cuff of a blood pressure manometer is 
placed over the ulcer or calf and bandaged with 
the 4 inch Ace bandage The bag should be in- 
flated to the si/e of a rubber sponge actually used 
in treatment When the bandage is wrapped 
firmly, as in a case with much oedema and infec- 
tion, the manometer will show a pressure of about 
80 millimeters of mercur> When the patient 
stands and shifts the w eight of the bod> back and 
forth, first on one foot and then on the other, the 
reading of the manometer w ill varj 80 to 100 mil- 
limeters with each firm contraction of the calf 
muscles This increase of pressure each lime, is 
passed on to the tissues beneath, thus giving the 
massage or pumping effect This being the case 
the rubber sponge can rightfullj be called a “rub- 
ber or venous heart ” rhetightl> w rapped, semi- 
elastic Ace bandage gives steady compression on 
the leg generally and overcomes the reflux flow 
and lymph stagnation The superfluous fluid is 
thus forced from the tissues and pumped up and 
out of the leg 

The theoiy of the treatment rests on the belief 
that the patient’s heart w ill pump fresh arterial 
blood filled with oxjgen and tissue food to the ex- 
tremity and ulceration, but that we must aid the 
circulation to carr> off the products of combustion 
and ketosis which cause the local acidosis and 
tissue death This is most adnurably and effi- 
cientlj done by a supportive Ace bandage and 
good grade rubber sponge combined w ith walking 
In other words the patient’s heart will pump the 
arterial blood to the extremity and our rubber or 
venous heart will pump it back and thus return 
the vitalit> of the tissues to their normal state b> 
the rapid and normal interchange of blood con- 
stituents 

This method of treatment is so radicall> differ- 
ent from that practiced in the past that it is hard 
to convnnce the patient of its rationale Often- 



Fig 4 left Shows rubber sponges of assorted sizes 
The appropnate size selected for this particular case 

Fig 5 Ulcer has been dressed with ointment, and fluffed 
gauze and sheet wadding has been appbed The appro 
priate sue sponge in place 

times the patient has had several recurrences and 
each time the doctor has promptly impressed him 
with the senousness of the situation and the im- 
portance of “bed rest ” The patient has usually 
readily accepted the dictum as his only recourse 
and has often lam m bed for days, weeks, or 
months with the legs in elevation to relieve the 
back pressure of the venous circulation and to 
allow the effect of gravity to dram off the serum 
and lymph causing the cedema With the patient 
m this helpless situation all sorts of ointments and 
lotions have been applied and of late years the 
ultraviolet light has been used a great deal 1 he 
latter, the authors believe, has been used more for 
the psychological effect than for any truly inher- 
ent healing value Each time the legs may or may 
not have healed but have left the tissues scarred 
and more subject to another recurrence of the 
ulcer and more m need of supportive care and 
treatment than before Is it any wonder that 
these patients hesitate to believe the sanity of in- 
structions and treatment when it is so diametri- 
cally opposed to that which they have paid good 
money for in the past? It is thus clear that the 
patient must be thoroughly “ sold ” on these mod- 
em methods though at times it is certainly a hard 
and difficult process 

The actual care and treatment of a varicose 
ulcer with the rubber sponge and Ace bandage is 
as follows 

1 Cleanse the skm and ulcer area with gauze 
wet with benzine 

2 Apply 10 per cent silver nitrate to the ulcer 
This stimulates but is of no value at the first 
dressing of a badly infected and necrotic ulcer 

3 Apply some mild ointment to the ulcer area 
that will remain sojt Many ointments dry and 
cake 

4 Applv sev eral lay ers of fluffed gauze 
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I IS 6 Sponge and dresiings bandaged in place «ith 
4 inch plain gauze bandage 

fig 7 Ace bandage (4 inch) being applied from above 
domward 

5 Cover this with 4 lajers of sheet wadding or 
cellucotton 

6 Select a good grade rubber bath sponge 
(firmest possible), that is one inch larger than the 
ulcerating area 

7 Bandage this all m place with a 3 inch plain 
gauze bandage Be \cr> careful that the dressing 
and sponge does not slip to one side 

8 Applj a 4 inch Ace bandage from just be 
low the knee to the toes over the sponge and 
dressing Bandage firmly The more cellulitis 
and the worse the ulceration the tighter the band 
age must be applied Applj it as a double figure 
of eight about the foot and ankle 

9 Sell the patient complelely as to the point 
that the more he ualks with the leg thus bandaged, 
the quicker will the ulcer heal 

10 !\ever applj the sponge and bandage de 
scribed to a bed patient 

I I Change the dressings often enough to keep 
them from becoming saturated Every 2 dajs is 
preferred The rubber sponge can be boded up 
and used again when soiled, but should be dis- 
carded as soon as it has lost its “kick” and has 
become firmlj pressed together 


Pig 8 Lower trg completely b3ndai;^l with \ceband 
age (4 inch) from Lneelo toes double figure of eight wrap 
ping about ankle and fool This holds the rubber sponge or 
venous heart in position over the ulcer which gives the 
‘ pumping effect on walking 

Observation of an ulcer after \ few dajs use of 
the sponge and Ace bandage associated w ith w alk 
mg will often amaze one with the rapidilj with 
which the old, sloughing or hjdropic tissues can 
be converted into clean, fresh granulations which 
bleed easily with a bright, fresh arterial type of 
blood The secretion from the ulcer surface di 
mimshes rapidlj, the cjanosis of the ulcer dis 
appears the cedema of the surrounding tissues 
melts awaj, the tissues become soft and tend to 
approach the normal Thus, ideal conditions are 
maintained for the ulcer healing, the end results 
are reached in a comparativelj short period, and 
the patient continues on at work during the entire 
lime Such cannot be said of anj other method of 
treating varicose ulcers todaj 

Anj type of pressure over and about the ulcer 
will lend to approach the method described but so 
far has prov ed less efficient Some men strap w ide 
bands of adhesive about the leg and over the 
ulcer This will give local pressure but the case 
will improve much more rapidlj if the rest of the 
lower leg is supported at the same time This is 
more true if there is much cellulitis and cedema 
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The new Klebro bandage and the Tncoplast 
bandage both serve admirably for support after 
the case has healed They are also fine in cases of 
eczemas, healed but in need of further support 
The former in particular is effectue since il will 
adhere to the skin, does not make the skin sore, 
can be worn for 4 to 6 weeks at a time, is pliable, 
and will stretch sufficiently that it can be applied 
to a funnel shaped thigh or leg Baths can ^so be 
taken with it in place as it is made with a wax 
base and w ill not loosen w ith water 

For those cases needing continuous support, 
>et who prefer to remo\e it each night, the Ace 
elastic or the new B and D silk elastic bandage, 
or the elastic stockings serve \ery well 
The authors agree w ith Drs Homans and Trout 
that there are ulcers, truly varicose to begin with, 
but w hich no longer have any varicose \eins pres- 
ent or associated with them These would corre- 
spond to those m groups 2 and 3 m our classifica- 
tion In most cases these are in reality trophic 
ulcers and are complicated by the immense 
amount of scar tissue and lymphatic blockage 
that has formed by their many recurrences over a 
period of y ears Group 2 is the indolent type per- 
sistent at times over the tibia or about the ankle 
with but little cedema present This is best 
treated by excision and skin grafting or by pre- 
paring as previously advised (5) and grafted 
without excision External support must be con- 
tinued for a long time after the grafts have healed 
Those ulcers m group 3 may be treated by the 
excision of the ulcer combined with skin grafts 
and a modified Kondolen operation This ntay 
offer an outlook for a cure and for relief from some 
type of suppotU\e bandage In our hands, how- 
ever, the patients with these extensive and recur- 
rent ulcerations have been so comfortable and 


have had so little disability that they much pre- 
fer to go on with the continuous supportive care 
and treatment than to accept the long hospitaliza- 
tion and operation with all the pam and distress 
It entails Except in the unusual and rare case 
we most emphatically disagree with them and are 
convinced of the superiority of this plan of treat- 
ment 
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PEPTIC ULCER 

O NE of the hopeful signs of the limes is 
the changed attitude to\\ ard eachothcr 
oftheinternistandsurgeonttilh regard 
to the treatment of peptic ulcer One has but 
to note the trend in current medical literature 
on this subject to be struck bj the fact that 
no longer are the leaders m the two mam 
branches of medicine engaged in acnmonious 
controversy when the subject of peptic ulcer 
IS under discussion But, on the contrary , one 
will observe wnth great satisfaction that the 
surgeon is now quite willing, indeed anxious, 
to avail himself of the aid rendered bj the 
internist in matters of diagnosis and treat- 
ment, both pre operative and postoperative 
The best physicians, m turn, no longer claim 
to cure peptic ulcer without fail and unaided, 
but appear quite willing to give their patients 
the benefit of what well considered and well 
performed surger> ma> offer Thus the avoid- 
ance of extravagant and unwarranted claims 
on the part of overenthusiastic representatives 
of both branches of medicine, together with 
the development of closer co operation be- 


tween them, will go a long waj toward remov- 
ing the confusion that has resulted in the past 
in the minds of the avenge surgeon and the 
gcncial practitioner, as to the best methods of 
treatment of this important affection 

Among the factors responsible for this im 
proved condition ma> be mentioned a more 
careful and judicial stud> of the end results in 
a large number of cases over a sufficiently 
Jong penod of time, in order to eliminate cer 
tain errors inherent in a stud> limited to 
insufficient data, and, on the other hand, to 
arrive at truslworth> conclusions bearing the 
weight of authority based upon accumulated 
ctpcriencc and careful analysis 

A glance at the end results of treatment by 
either medicine or surgery will show conclu 
sively that it ill becomes cither side to boast 
unduly of its ow n results, or to criticize harshly 
those of the other Ihe percentage of failures 
reported, even under the most favorable con 
ditions, and by all methods of treatment, are 
to date far too high to justify over confidence 
or any relaxation of effort upon the part of the 
medical profession as a whole, to find a satis 
factory solution of the perplexing problems 
involved, and as yet unsolved One of the 
chief causes of delay m finding such a solution 
heretofore, has been a marked tendency among 
wnters to assume the r 61 e of advocate rather 
than that of judge, to make a special plea for 
some particular form of treatment, rather than 
an impartial statement of facts, and let them 
speak for themselves 

A certain diversity of opinion m the matter 
of treatment is not to be wondered at, indeed, 
IS inevitable, in the consideration of so com 
plex an affection as peptic ulcer, especially so 
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when one stops to consider that even at this 
late date its etiolog> remains unknown and, 
therefore, methods of treatment, w hether med- 
ical or surgical, must, of necessitj , be largclj 
empirical This unsatisfactory condition will, 
in all probability, continue until our knowl- 
edge as to the causation of peptic ulcer is more 
exact Real progress, therefore, for the present 
at least, would appear to he in this direction 
As a matter of interest, if one compares the 
results as given in the symposium on peptic 
ulcer at the last meeting of the American Sur- 
gical Association^ with those of equally re- 
sponsible medical authorities,^ one will at once 
be struck bv the fact that for the first year, at 
least, the difference between them is compara- 
tively slight, but, as time goes on, the per- 
centage of recurrences after medical treatment 
becomes increasingly more pronounced This 
would seem to indicate that medical “cures” 
are less permanent than surgical 
In this connection, when speakingof “cures,” 
several facts are not infrequently lost sight of, 
namely, that peptic ulcer is probably of more 
frequent occurrence than is generally supposed 
and that, except for the complications — per- 
foration, hxmorrhage, malignant degenera- 
tion, etc — that may result therefrom, it does 
not tend to a fatal termination, but rather to 
spontaneous cure The frequency with which 
evidence of existing or pre-existing ulcer is 
observed at autopsy, or upon opening the 
abdomen for other affections, would seem to 
bear out this statement In giving credit, 
then, to an> particular method of treatment 
for an apparent “cure,” the as medtcalnx 
naturae cannot be ignored, since it is a matter 
of common knowledge that ulcer has a strong 
tendenc> to heal, or, at any rate, toward 
remission of active sjmptoms This, in turn, 
is offset b> an equally strong tendencj toward 
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recurrence, seasonal or othenvise All these 
factors tend to create confusion when one 
comes to speak of cure 
Therefore, in the discussion of this subject, 
cither with one’s patients or fellows, it is well 
to observe a certain amount of restraint in the 
matter of sweeping statements unsupported 
by facts, and the making of extravagant claims 
that cannot be substantiated by indisputable 
clinical or pathological ev idence Care should 
be taken to avoid falling into the error, either 
of undue optimism, as do some, or of unwar- 
ranted pessimism, as do others 
The combined experience of man> surgeons 
and physicians show s conclusiv el> that a large 
percentage of patients are permanently cured, 
either by medical treatment alone, or follow- 
ing a surgical operation, and that a smaller 
percentage are little, if any, benefited by 
either course, and that the mortality rate after 
surgical operation, as well as that due to per- 
foration, hxmorrhage, etc , after strictly med- 
ical treatment, while definite, are not high 
The physiaan or surgeon, therefore, when 
consulted by a patient with peptic ulcer, is to 
be justified neither m withholding from his 
patient the possible benefit from surgery, nor, 
on the other hand, the rushing him too pre- 
cipitably into it Here, as elsewhere, is needed 
the exercise of that sine qua non in good sur- 
gery — ^surgical judgment — with regard to the 
question as to when to operate, if at all, and 
what should be the nature of the operation 
Among the conclusions that emerge from un- 
biased discussion of this subject, none stand 
out more clearly than that surgery should 
begin where medicine leaves off In other 
words every case of peptic ulcer should be 
given the benefit of the best medical skill 
available before being subjected to operation 
As to the ty pes of operation to be employ ed, 
again it remains for surgical judgment and 
experience finally todecide However, caution 
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ma> well be exercised especially bj the inexpe- 
rienced surgeon, lest he be carried a\\a> by the 
rosy reports of the advocates of the radical 
resection method It is a difficult matter to 
convince conserv ativc surgeons that the indis 
criminate use of an operation which sacrifices 
so great a portion of so vital an organ as the 
stomach, for so small a lesion as peptic ulcer, 
which, moreover, is so comparatively innocu 
ous and which tends so strongly to spontane 
ous cure, is justifiable Is it quite logical to 
claim, because the mortahtj rate is compara 
lively low and the immediate results appar- 
ently good that routine subtotal resection of 
the stomach is the best operation? Maj it not 
rather go to show just how tolerant to punish 
ment the human organism really is? Which is 
the more logical, to claim that because the 
Scotch arc admittedl> a hard> race, and be- 
cause oatmeal is one of their prinapal articles 
of diet, that, therefore, oatmeal is an excellent 
food, or that the fact that they do thrive on 
oatmeal simply goes to show just how hard> 
a race they reall) are, to be able to flourish 
upon such a diet? 

The improved condition with regard to the 
general status of peptic ulcer, to which earlier 
reference has been made, augers well for a still 
further advance in the future, if a more judi 
cial approach is had to the stud> of the prob- 
lems involved, cspeciall> those factors under 
lying the etiolog> of the affection, in order 
that thereby a more rational method of treat 
ment may be developed than the empirical 
methods now in use J M T Finney 

THE ROLE or SURGERY IN 
REDUCING THE COST OF 
MEDICAL CARE 

N ot infrequently arises the cr> that 
too much surgery is being done 
Those who raise such a cry prob- 
ably are excited by finding a patient who 


may have been unnecessarily subjected to an 
operation Such cases are few, however It 
IS commoner to see patients who should be 
operated upon and are not, or patients who 
arc operated upon but only after the hour of 
grace has passed 

It 15 said that the death rate from appen 
dicitis IS increasing If this is true one of the 
causes may be the advent of a generation of 
doctors who have become overcautious, too 
timid souls who have been scolded so much 
about taking out normal appendices that they 
allow many diseased appendices to remain too 
long The same observation applies to the 
gall bladder, stomach, and other organs 

It can no longer be said that there are sur- 
geons who deliberately operate upon organs 
which they know to be normal The day of 
such men has passed, if there ever was such 
a day Certainly the average surgeon who 
tells his patient that he has cholecystitis or 
peptic ulcer is honest in his belief, and gener 
ally diagnoses the condition correctly In 
such cases long experience has shown that 
cure can be brought about only by surgical 
means, and patients should be given the ad 
vantage of prompt operation 

In untreated surgical conditions or m pa 
tients operated upon late, the accumulation 
of complications not only is responsible for a 
higher morbidity and mortality rate, but also 
for great economic loss and a material part 
of the increase m the cost of medical care 
As an example, consider the badly managed 
case of acute appcndiatis m which somebody 
endeavors to "get the patient by the attack ” 
What happens? The appendix becomes gan 
grenousorruptures, peritonitis superv enes,and 
finally the patient is brought to the hospital 
as a last resort 

Many such a patient dies m a few days, 
but if he lives, at what price? By great loss 
of time and much suffering and expense on 
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the part of many people, not to speak of the 
mental and physical strain on the physiaan 
and surgeon Well-timed surgical treatment 
would have diminished by 75 per cent or more 
the financial burden and every unhappy ac- 
companiment And often the story is not 
finished, ^^hen, after many eeks’ or months* 
disability the patient returns to uork A year 
or more later he may again be brought to 
the hospital ^Mth acute intestinal obstruction, 
\vhich may cost his life or another long illness 
with Its heartaches and great expense 
The consideration of these every day hap- 
penings should not be overlooked by those 


^ho are concerned with the study of the cost 
of the prevention and cure of disease One 
remedy ma> he m giving ncreased attention 
to the teaching of practical medicine both to 
undergraduate and graduate students In our 
efforts to investigate the new and rare in 
medicine, are we not apt to neglect the com- 
mon old things by which we are surrounded 
constantly, and from w hich there is no escape’ 
Untrammeled bj ignorance, mexpenence, 
and prejudice, prophylactic surgery is pre- 
pared to contnbute a significant quota to the 
reduction of the cost of medical care in all its 
phases Frank K Boland 
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MANUEL TOUSSAINT 

O NE of the mobt outstanding figures in the contcmporar> medical ^orld 
v,asDr Manuel Toussaint He ^\as a phjsician endowed with vast 
knowledge, a wise and experienced climaan, a skilful and careful surgeon, 
and a gentleman abov e reproach In him were thus combined so manj excellent 
qualities that it has been difficult to find an>one to replace him 
Dr Toussaint was born m the aty of Puebla in i860 He began the study of 
medicine in Puebla but later, in 1884, after an examination at the capital he was 
given the title of physician and surgeon lie began his professional career bj 
servnng m the Military Medical Corps and was commissioned to go to Europe 
to study hygiene Eager to learn, he went to Germany and after having fulfilled 
the object of his commission he took up the study of other branches of medicine, 
such as bacteriology, histology, and pathological anatomy, which, m those days, 
were not v cry far ads anced m our country Under professors of note, such as 
Virchow and Wcigcrt, Koch, Eraenkcl and Petn, he studied these important 
subjects for three years He completed his studies abroad by taking courses m 
surgery under the direction of Bergmann and Kuster and in mcdicme under 
Linden and Senator He then went to France where he pursued his favorite 
studies further 

He returned to Mexico eager to apply his knowledge First, he became af- 
filiated with the National Medical Institute, in which he rendered important 
service m the school of medicine Here after a competitive examination he 
taught histology, and had charge of the department of pathological anatomy 
which was created especially for him Finally in the Institute of Pathological 
Anatomy he did work of great interest which is referred to later 
His work as a surgeon began m the hospital of Jesus of Nazareth, founded by 
Cortes, and was continued in the Hospital dc la Beneficenaa Francesa, of which 
he was director He was especially interested in surgery of the stomach and bile 
tract, m which work he acquired great skill 
An old calculous cholecystitis which had seriously affected his liver and for 
which he was operated upon a little while before his death by one of his pupils, 
was the cause of the death of this master — a master in the highest sense of the 
word— in September 4, 1927 He who knew the anatomy of the liver to the 
1174 
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most mmute detail, he who i\as master of hepatic pathology and who had re- 
mo\ ed many lesions of the liver died of the disease of which he had so many times 
cured others, as if haughty death took this way to avenge himself on his conqueror 
The saentific work of Dr Toussamt was concerned particularly with patho- 
logical anatomy His study of arrhosis is worthy of mention, he set forth ideas 
now accepted by such clinicians as Sergeant but which he propounded many 
jears before He studied the etiology of typhoid and, indeed, ate infected sub- 
stances to see if they would produce the infection, but fortunately they did not 
He has published in different medical journals articles on his studies of acti- 
nomycosis, rhinoscleroma, intestinal pneumatosis, the cytology of the blood in 
syphilitis and, as well, on many other subjects 

He filled many honorary posts and commissions and left in them all mdelible 
traces of his brilliance He was a colonel m the Medical Corps, director of the 
Institute of Pathological Anatomy of the General Hospital and the Hospital de 
la Beneficenaa Francesa, professor of the school of medicme, doctor of the 
National Um\ersity, and member of the University Council, of the Mexican 
Medical Assoaation and, as well, of vanous foreign saentific soaeties 

He was a representative of his country at different international congresses, 
once in Russia and another time in Buenos Aires This enabled hun again to 
visit the prmapal European medical clinics as well as those of the South American 
repubhcs 

This IS but a rough sketch of the career of Dr Toussamt To all who knew 
and assoaated with him he was known as a man who did honor to his country 
as he would have done honor to any country m which he might have been bom, 
and so it is fitting that, as a just homage to the wise physiaan and the noble and 
generous man, his name be included with those who have done much to advance 
surgery m the Americas Benjamin Bandera 
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OLD MASIERPIECES IN' SURGERY 

ALFRED BROW V, M P F \ CS , Ouaha 


L\NFRANCUS OF MILW 
AS the authority of the school of Salerno waned 
the position of the sites of supremacj tn medi 
^ cineandsurger> tended to spread DorthnanI, 
in Italy, to Bologna and passing still farther north to 
Montpellier and Pans in France One of the im 
portant elements in helping this northward spread 
was the banishment of Lanfrancus of Milan Lan 
irancus was born in Milan and spent his early pro 
fessional y ears as a practicing phv’sician and surgeon 
in his birth place At this time, the last half of the 
thirteenth century the most notorious thing m ItaU 
was the constant war between the Guciphs and the 
Ghibellines It set family against family and town 
against town and as is usual in small factional fights 
the feeling engendered was extremely bitter The 
original bone of contention, the pre eminence of the 
Pope on the one hand or the Emperor on the other 
had been more or less forgotten and by the third 
quarter of the thirteenth century the fights had be 
come local and family ones 
Lanfrancus had ranged himself on the side of the 
Guelphs and in irgo they were beaten Tbe leader 
of the Ghibclhne faction Jlatteo \isconti at once 
banished Lanfrancus from Italy He fled across the 
border to France and at first settled in Lyon Here 
he busied himself in writing his C/iiriirgia Parra 
(Little Surgery) After he had been in L\on i 
short time he traaelled throughout France always 
practicing and finally in 1295 five years after his 
banishment reached Pans His reputation must 
have preceded him for immediately upon his arrival 
in Pans he began to teach and students flocked to 
him m great numbers to attend his clinics and watch 
his operations He became known immcdiatelv and 
was soon asked by his students, by the masters m 
surgery and even b\ Jean de Passavant the dean 
of the Pans faculty to write a larger surgery It 
would seem that this book must have been in his 
mind for some time and probably some of it had been 
written soon after the Little Surgery was finished for 
he states that he finished the great surgerv m U96 
only theyearfollowinghisarnval in Pans Hisdedi 
cation of his work to Philip the Fair King of France, 
was rather interesting Being m France it was of 
course the thing for him to do but at the same time 
It allowed him to show that he was still a supporter 
of the Guelphs particularly at a time of bitter feel 
ing because the year 1296 marked the great quarrel 


between Philip and Pope Boniface VIH brought 
about by Philips taxing ecclesiastical property to 
meet the increased expenses of the centralization of 
his goAcrnment 

In spite of the great admiration which Passavant 
felt for Lanfrancus ability he did not dare run 
counter to the University requirements and afford 
him facilities for teaching The rules required that 
all teachers of medicine m the University must be 
clerics and celibates Lanfrancus unfortunately for 
the Umxersity, was married and had a son and had 
to look elsewhere if he was to teach The oppor 
tunitv was afforded by the College de Saint Cosme 
which had been founded by the Royal Physiaan 
Jean Pitard during the reign of Louis I\ (St Louis) 
Phis guild of surgeons had attained a piosition of 
great importance and its requirements for admission 
were xery strict A candidate must ha>e studied 
medicine and philosophv for two years ust under 
stand Latin, and must have studied surgery for two 
additional years He was then admitted into the 
guild and was allowed to wear a long ro^ in contra 
distinction to the lower class of less educated sur 
geons who could wear a short robe only Pitard ap 
parently waived these requirements for Lanfrancus 
and the same V ear that he arrived in Pans 229$ he 
became a member of the College and began to carrv 
on his leaching under its auspices 
Lanfrancus method was cntirelv different than 
anything which had been done before His opera 
lions were done m public and to them his students 
were admitted His lectures, instead of being the 
conventional dry reading from & book of one of the 
ancients, were clinical demonstrations of the pa 
tients themselves Almost immediately his courses 
became overcrowded and he was the most popular 
teacher of surgery in I ranee In this wav the sur 
gery of Italy was carried northward into Prance 
Though Lanfrancus was a pupil and follower of 
illiam of Sahcct he was bv no means as daring m 
hi» operative w ork as cither Salicet or his master and 
predecessor Roger In fact Lanfrancus seemed to be 
imbued with the teaching of the Arabists and re 
verted to the use of the cautery instead of the knife 
which latter had been advocated by his master 
WiUiamof Salicet He was a timid operator and pre 
ferred to let nature take its course m serious cases 
rather than intervene IIis greatest reputation rests 
upon the fact that he was the first clinical demon 
strator in France 
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T he title Prosthettc Dentistry, An Encyclopedia 
of Full and Partial Denture Prosthesis^ aptly 
describes the work It is a well prepared vol- 
ume of forty-t^\o chapters dealing with all phases of 
prosthetics and allied subjects, from a thorough de- 
scription of anatomical structures to a treatise on the 
surgical preparation of the mouth for dentures and 
complete description of technical procedures and 
mechanical appliances There are 830 illustrations, 
all of which are exceptionally well prepared and add 
much to the value of the work The text is not con 
fined to the author’s opinions but presents much of 
the best which is recent and accepted m this field 
The collaborating authors include manv outstanding 
dental authorities and several technicians, but there 
is a pleasing lack of useless repetition 
The book can scarcely be considered suitable as a 
standard text for teaching but rather as a reference 
collection of the latest thought in this field, more 
accessible than current literature A considerable 
amount of material will pro\ e to be of passing rather 
than permanent value, especiall> the minute descnp 
tion of technical methods, which are subject to 
change, and the pet theories and ideas of individual 
authors 

A chapter of unusual interest is presented by V 
H Kazanjian on “Prosthetic Restoration of De 
formities of Face and Jaw,” which is fully descriptive 
of many ingenious prosthetic appliances for correct- 
ing serious deformities 

The book may be considered a useful addition to a 
dentist’s library and can well be read with profit 
Charles W Freeuak 

•’^HE important system of microscopic anatomy, 
produced under the general editorship of Wilhelm 
von Moellendorff is doing for histology, but in even 
more ambitious fashion, what that epochal co oper- 
ative reference work edited by Keibel and Mall did 
for eftibryology some 20 years ago The plan is much 
the same Chapters have been assigned to well 
qualified experts, and although it is probable that 
an international representation would have worked 
to advantage, yet the authontative contributions as 
furnished can not fail to command respect In the 
present volume the high standard of the parts al- 
ready published has been maintained W von 
Moellendorff contributes a section on the unnary 
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system and R Schroeder one on the female repro 
ductive system Both are masterful presentations 
of these mtncate subjects The descnptions are w ell 
balanced and sufficiently exhaustive Histologists 
and all others who may have occasional need to con 
suit original sources wiU find prepared for them the 
easiest approach av ailable to the special and detailed 
information wanted The illustrations are excellent 
and adequate, even if less elaborate than those of 
certam previous volumes The literature is copiously 
cited and extensive bibliographies are furnished 
Unfortunately, as is customary with European 
authors, many fundamental American contributions 
are either not well known or else ignored to the bene 
fit of European equivalents The price of these 
volumes, although almost prohibitive to the indi 
\ idual, IS presumably necessary in \ lew of the limited 
distnbution open to a detailed reference work of this, 
kind L B A 

T>ELL has five collaborators in this volume* on 
pathology, which is somewhat smaller than 
most texts on this subject Its format is didactically 
logical, with individual, often numbered, headings 
followed by short descnptions The table of con 
tents IS quite complete The illustrations are numer 
ous and fairly well chosen In general the drawings 
of tissue preparations are better than the photo 
graphs 

The subject matter is not specifically divided into 
genera! and speaal pathology but the chapters are 
arranged m that fashion, thus following the tradi 
tional manner of teaching pathology Because of the 
numerous headings, the general style is somewhat 
jerky 

Presentation of renal pathology may w ell attract 
interest because it is based upon a rich personal ex 
penence and well formulated thought Newer con 
cepts of kidney lesions as presented show a laudable 
attempt to correlate pathological states with their 
prototypes The section on the arculatory system 
likewise benefits from the knowledge of the special 
worker 

Proper names and references are used very spar- 
ingly in the text, and while this avoids controversial 
points, it may give the student an ambiguous idea of 
accrediting special work An example at random 
might be pointed in the omission of Cushing’s name 
m the discussion of brain tumors 

This book, on the whole, might be the outgrowth 
of a system of lectures, and if so, will probably fill its 
niche Hamiltov R Fishback 

•A Tckj Boot OF Pathology Eilited by E T Bell M D Phila 
delpiua Lea and Febiger 1930 
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ORGANIZATION OF SERVICE TOR THE DIAGNOSIS \ND TREATMENT 
or C/VNCI R— A MINIMUil STANDARD 

Recommended n\ the Committee on thf Treument of Maucn \nt Disevsfs*, 
American CoLEEci of Surgeons 


W HIIE recognizing that there are man> 
unsoU ed problems w uh regard to cancer, 
the Board of Regents of the Amincan 
College of Surgeons, on the ntlvicc of its Com 
mittee on the Irealmcnt of Malignant Diseases, 
has announced us policy of cmpliasizing the 
necessity of maling the benefits of contempora 
neous knowledge of cancer available to each and 
every cancer patient in the country The College 
isconvnnced that, while awaiting future discovcr> 
of more cfTicient methods of treatment of the 
disease it is possible cftcctivels to reduce the 
suffering and morialitv from cancer b\ an or 
gamzed application of the know ledge that alrcadv 
IS av ailable 

The merits of cancer institutes and cancer hbo* 
raiones arc fully acknowledged but it is felt that 
there is an urgent need for making our present 
knowledge moregcncralH effective, and that this 
need can be met most eflicienlly through the for 
mation of cancer clinics m approv cd general hos 
pitals Such a)re3d> eaisiing hospitals form the 
nilural centers m which modem diagnostic and 
therapeutic procedures should be conducted, and 
constitute a means for an immediate widespread 
influence on the disease Ordinarily these hos 
pitals have the personnel and equipment for such 
service but a dthnitc organization for this special 
service is nece-sarv in order to obtain the roaai 
mum of efTiciencv m the campaign against c incer 
The utilization of already existing hospitals for 
this purpose has the additional advantage of cn 
tailing the minimum of increased expenditure for 
the accomplishment of the purpose 


'The C ommiltee on ih 
Robert It Oreenoueh II 
( uftn f llgrnam I'jltir 
Ltowtll Chicajt) Williai.. 

J ohnM T Finney, ballitnofe Iturlon 
an I tancisco Roi ert f Milli-t, Ji 
] biHdelnhu II Gideon Wells Cnicaeo ar 
Volk Communicalnna conrernins the sul ) 
niay be a 1 Iressed to Itovman C Crowell M 
can College ot Surgeon 40 1 




lllini 


Ibert C llroScra, Rocheater 
rile Cleveland Boinnaa C 
F Iwin C Ern 1 St Lom 
e NcwVotk I tank Lynch 
more Henry K tancoaat 
.nd Francis C UonI Near 
. I dealt mth in this article 
rector erf dinicai Re 
.rie Street Lbicaga 


•Surg Cynce A Obt' igjo li 570 


Willie the standard herewith presented applies 
especially to hospitals, other institutions that are 
shown to have the required personnel organiza 
lion and equipment for carrying on the work ac 
cording to these standards mav be included m the 
list of cancer clinics approv cd by the College 
In the publication to which reference has al 
rcad> been made the general recommendations of 
the Colkgc m regard to such clinics w ere outlined 
Tlicrc ih presented below a more specific state 
mtnl m the form of a minimum standard for can 
ccf cUtucs and cancer setv iccs in general hospitals 
m which arc formulated the requirements for an 
acceptable canctr clinic or cancer service The 
Commutcc on the Treatment of ^^a!Ignant Dis 
eases tikes the position that compliance with 
this standard forms one of the best methods of 
assuring to the patient the maximum benents of 
our present knowledge of cancer Explanatory 
comments on each of the clauses of this minimum 
standard are appended These comments are fol 
lowed by a repetition from the previous pubhea 
tion of the relation which the American College of 
Surgeons w ill bear to the cancer clinics 

MINIMUM STasDVRD FOR CANCER CLINICS 

1 Organiwdtion Tliere shall be a definite orgam 
ration of the service, and it shall include an 
executive officer and representatives of all the 
departments of the ho''pital which are con 
cerned m the diagnosis and treatment of can 
ccr The services of a secretary and of a social 
sen. ICC w orkcr shall be av aiiablc 

2 Con/freiiccs As an essential feature of the 
service there shall be regular conferences or 
consultations at w hich the diagnosis and treat 
ment of the individual cases are discussed by 
all members of the clinic who are concerned 
with the case 

5 Pd/ic»i/i Reference to the cancer clinic of all 
patients in whom the diagnosis or treatment of 
cancer is to be considered shall be either \ olun 
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tar> or obligatory m accordance ^ith the \ote 
of the medical staff or of the governing board 
of the hospital 

4 Equipment In addition to the diagnostic and 
therapeutic surgical equipment which is re- 
quired m every appro\ed general hospital 
there shall be available an apparatus for X-ray 
therapy of an effectiveness vhich is generally 
agreed upon as adequate, and an amount of 
radium sufficient to insure effective treatment 

5 Records In addition to the records which are 
required in e\ery approved general hospital, 
there shall be additional records of (a) The 
details of the history and of the e\amination 
for cancer in different regions of the body, 
such as are indicated on the form records w hich 
are recommended by the Committee on the 
Treatment of Malignant Diseases, American 
College of Surgeons (b) The details of the 
treatment by radium or X-ray as indicated on 
the form records which are recommended by 
the Committee on the Treatment of Malignant 
Diseases, American College of Surgeons (c) 
Periodic examinations at intervals for a period 
of at least five >ears following treatment 

6 Treatment The treatment of cancer patients 
shall be entrusted to the members of the staff 
of the cancer clinic except in cases in which 
adequate treatment in accordance with the 
collective recommendation of the staff of the 
cancer clinic can be procured otherwise 

DETAILED EXPLANATION OP THE MINIMUM 
REQUIREMENTS FOR CANCER CLINICS 
CLAUSE I 

Organization There shall be a definite or- 
ganization of the service, and it shall include 
an executive officer and representati /es of all 
the departments of the hospital which are 
concerned in the diagnosis and treatment of 
cancer The services of a secretary and of a 
social service w orker shall be av ailable 

The staff of a cancer clinic or cancer service 
should include primarily representatives selected 
from the departments of surgery, pathoIog> , and 
radio-therapeutics who are qualified by a speaal 
knowledge of cancer in their respectiv e fields 
The American College of Surgeons regards can- 
cer as essentiall> a surgical disease, and as a rule a 
surgeon w ho is a Fellow of the American College of 
Surgeons should be selected as executiv e officer of 
the clinic However, the accurate diagnosis and 
the effective treatment of cancer today roust be 
regarded as a group problem which requires the 
CO operative efforts of representatives of these 


several departments who have been trained ade- 
quately to bring contemporaneous knowledge and 
experience to the consideration of the individual 
cancer case 

Withm the surgical division of the clinic repre- 
sentatives of the surgical specialties, such as 
gynecology, urolog> , and surgery of the diseases 
of the eve, ear, nose, and throat, should be in- 
cluded, and representatives of the departments 
of internal medicine and dermatology and such 
other special departments of the hospital as may 
be concerned in the diagnosis and treatment of 
cancer cases should also be included 
The special services of a secretary are essential 
for recording accurate data in regard to the diag- 
nosis and treatment, and for the maintenance of 
card catalogues with cross references of patients 
and diseases The social service worker’s assist- 
ance IS of the utmost value in maintaining an 
effective follow-up system by which end-results of 
treatment may be determined, and she should 
work in close co operation with the secretary of 
the clinic 

CLAUSE II 

Conferences As an essential feature of the 
service there shall be regular conferences or 
consultations at which the diagnosis and 
treatment of the individual cases are dis- 
cussed by all members of the clinic who are 
concerned with the case 

The essential feature of a cancer clinic is the 
group method of study of cancer cases This is 
accomplished b> a conference of the staff which 
includes representatives of all of the departments 
concerned Such a meeting may be held dail> or 
at longer intervals It may be formal or informal, 
but its purpose should be the discussion of the 
diagnosis of each individual case, the considera- 
tion of the details of information obtained from 
the pathological and radiological laboratories, and 
a discussion of the methods of treatment which 
ma> be expected to give the best results In addi- 
tion to the discussion of individual cases b> mem- 
bers of the clinic staff, from time to time reports 
should be presented of the end results of treat- 
ment of different forms of cancer, w ith a compari 
son of the results obtained in similar cases m 
other clinics 

In the development of these conferences of the 
members of the clinic, it is of great value to en- 
courage the attendance of members of the medical 
profession who are not members of the clinic, and 
to present at intervals patients who have been 
the subject of previous treatment 
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CLVUSE III 

Patients Reference to the cancer clinic of all 
patients m ^^hom the diagnosis or treatment 
of cancer is to be considered shall be cither 
voluntary or obligatory in accordance with 
the vote of the medical staff or of the gov- 
erning board of the hospital 

As a matter of expediency , at the time of the 
first organization of a cancer clinic reference of 
patients to it may be made a purely voluntary 
matter on the part of the other members of the 
hospital stair As the clinic becomes established 
in many hospitals it is found desirable that all 
cases of cancer or suspected cancer should be 
automatically referred to the cancer clinic for 
preliminary investigation In anv case, it should 
be obligatory that all cases of cancer on discharge 
from the hospital be referred to the cancer clinic 
for subsequent follow up 

CLVUSC l\ 

Equipment In addition to the diagnosticand 
therapeutic surgical equipment which is re 
quired m every approved general hospital 
there shall be available an apparatus for 
\ rav therapy of an clTcctivcness which is 
generally agreed upon as adequate, and an 
amount of radium sufficient to insure cfTcc 
tive treatment 

Everv approved general hospital at the present 
day has instruments and apparatus available for 
diagnosis where operative procedures, such as the 
examination of the bladder, bronchus, oesophagus, 
rectum, and sigmoid, arc required, together with 
the instruments and appliances for general sur 
gical work including electro surgical equipment 
An approved hospital has also a complete X ray 
apparatus for diagnostic purposes However, for 
the effective treatment of cancer cases the depart 
ment of radiotherapy should be supplied with 
equipment sufficient to insure high voltage X rav 
therapy and an amount of radium sufliaent to 
insure effective treatment At the present time 
it is the opinion of the Committee that the X ray 
therapy apparatus should have an effective 
strength of 200,000 volts, and that at least 200 
milligrams of radium in the form of salt or an 
equivalent amount of emanation should be avail 
able 

The pathological department of the hospital 
must also be equipped to provide information in 
regard to tumors m the light of modern knowledge 
of this subject Such reports should include not 


only the pathological diagnosis of cancer but also 
further details in regard to classification of the 
type and degree of malignancy, and, where pos 
sible, an estimate of the radio-scnsitmty of the 
tumor 

Provision should also be made for the perma 
nent preservation of microscopic slides and gross 
material, as w cll, and all of this matenal should be 
preserved, filed, and catalogued in such a way 
that a renew of the mitenal may be readily ac 
complished at some future time when special 
study of this subject may be required 

CLVUSE V 

JteearJs In addition to the records which are 
required in every approved general hospital, 
there shall be additional records of (a) The 
details of the history and of the examination 
for cancer in different regions of the body, 
such as are indicated on the form records 
which are recommended by the Committee 
on the Treatment of Malignant Diseases, 
American College of Surgeons (b) The dc 
tails of the treatment by radium or \ rav as 
indicated on the form records which arc 
recommended by the Committee on the 
Treatment of Malignant Diseases American 
College of Surgeons (c) Periodic examina 
tions at intcrvails for a period of at least five 
years following treatment 

The special records used in the cancer clinic 
consist chiefly of the complete record forms for 
history, examination, diagnosis, and treatment, 
which arc recommended by the College with a 
vacw to making the records of different clinics 
uniformand comparable Samplcsof theserccord 
forms mav be obtained from the Department of 
Clinical Research of the College To insure that all 
the necessary data are obtained the responsibility 
for filling out these forms should be placed defi 
nitcly upon the examining physician Inaddition, 
provision must be made by acard catalogue system 
to control the follow up of patients after thev have 
been discharged from the hospital, and to insure 
investigation of cases which fail to report to the 
clinic before so much time has elapsed as to make 
their investigation difficult 

CLVUSE VI 

Treatment The treatment of cancer patients 
shall be entrusted to the members of the staff 
of the cancer clinic except m cases in which 
adequate treatment m accordance with the 
collective recommendation of the staff of the 
cancer clinic can be procured otherwise 
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In cases in which treatment by surgery or by 
radiation requires special knowledge or technique 
it IS advisable that such treatment be given by 
members of the staff of the cancer clinic How- 
e\ er, m such cases as require treatment by surgery 
or by radiation which can be provided b> others 
than members of the clinic staff, the special assign- 
ment of these cases to the staff of the cancer clmic 
IS not essential In general, it is to be recognized 
that members of the hospital staff who accept 
service m the cancer clinic thereby deprive them- 
selves of certain professional experience m other 
lines, and it is not unreasonable to expect the 
other members of the staff of the hospital to 
recognize that fact by assenting to a reassignment 
of the clinical material of the hospital which will 
give to each member of the staff an equal oppor- 
tumt} for development of his special interests 

RELATION OP THE AMERICAN COLLEGE Op 
SVSGEONS 70 TOE CANCER CIJNJC 
The American College of Surgeons through its 
Committee on the Ireatment of Malignant Dis- 
eases, Department of Clinical Research, will co- 
operate with the cancer clinics in the following 
respects 

It will furnish to men and hospitals desinng to 
form such clinics information as to the methods to 
be adopted in the organization of the dimes 
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It will put the stamp of approval of the College 
on such clinics as conform to the standards of the 
College for such clinics 

It will furnish to the clinics samples of uniform 
record blanks for the recording of their cases 
It w ill ask the clinics to co-operate m furnishing 
data on their cases for a scientific study of the 
results of treatment by v^arious methods This 
study will be a continuation of the studies that 
the Committee has been making during several 
>ears on data furnished by a limited number of 
selected clinics, the results of which have been 
published 

It will furnish the clinics with an opportunity 
of discussing their administrative problems in a 
series of round table conferences at each of the 
annual Clinical Congresses of the College and at 
the sectional meetings of the College which are 
held throughout the country each year 
It will publish and distribute to the clinics the 
resuits of its studies, based on the data codected, 
after analysis by the committee 
It will issue m the Bulletin of the College from 
time to time articles dealing with the admini^ 
trative and scientific phases of the clinic vorc, 
and the proceedings of such round table conf«r- 
ences and s>mposiums as may be held 
It will co-operate with the clinics in such<yib»r 
ways as may be to their advantage 
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PRELIMINARY CLINIC^VL PROGRAM 
CLINICAL 

A PRELIMINARY program of the clmicsaml 
demonstrations to be guen m the hospi 
taK and medical schools of New ^ orV. and 
BrookKn during the twenta first annual Clinical 
Congress of the American College of Surgeons, 
October i 3 -i 6 , is presented m the following pages 
The surgeons of greater N cw \ ork arc keenU in* 
terested to proaade a complete showing of the 
surgical actmties of that great medical center, 
and the final program will include clinics m all 
branches of surger> — general surgera , g> nccolog\ 
obstetrics, orthopedics, urolog> , proctologs , and 
5 urger> of the cj e ear nose, throat, ami mouth 
Clinics are scheduled for Monday afternoon, be 
ginning at 3 o clock, and for the mornings and 
afternoons of each of the four following days 
The program as published at this lime is merely 
an outline or basis for the final program Dunng 
the months preceding the Congress the hospital 
schedules will be rcMsed and amplified so that in 
Its final form the program will present a com 
pletely detailed schedule of the clinical work to 
be demonstrated At three previous sessions in 
that city most attractise clinical programs hiac 
been presented, and we have the confident asswr 
ance of the Committee on Arrangements that in 
scientific interest this \ ear s Congress will surpass 
all pre\ lous efforts 

Fracture clinics, at which modern methods jn 
the treatment of fractures will be demonstrated, 
w ill be a feature of the clinical program At many 
of the hospitals plans are being made for a com 
prehensive showing of methods employed and re 
suits obtained in the treatment of fractures, which 
forms so large a part of the surgical w orV in large 
cities and industrial centers Other important fea 
tures of the clinical program include demonstra 


I FOR THE NEW YORK-BROOKLYN 
CONGRESS 

tions m the trcalmcni of cancer b\ surgery , radium, 
and N ras . clcctrosurgcry , rthabilitalion by sur 
gcry and plivsical therapy of patients injured m 
industml accidents, etc 

Wednesday, October 14 will !« “Brooklyn 
Long Island Day ” 1 or that da\ the Committee 
on Amngcmcnt s js preparing a special program of 
clinics and demonstrations m the hospitals of that 
borough with other scientific features for the cn 
tcrtimmcnt of the \ismng surgeons 
J tC vINC M! tTISOS 

Tlic executive Committee of the Congress is 
preparing programs for a senes of five evening 
meetings at w Inch distinguished surgeons of the 
United States and Canada and eminent surgeon^ 
from abroad will prcs^nt papers dealing with va 
ned surgical subjects of present day interest At 
the presidential metling on Monday evening in 
the grand ballroom, the president elect, Dr Allen 
li Kanavcl of Chicago, will be inaugurated and 
dclucrtheannualadclress Mr Arthurll Burgess, 
M IJ , r R C b , Manchester, England, professor 
of clinical surgery in Victoria University, Man- 
chester, and president of the British ^^edlca! 
Association will pre<itnt the John B Murphy ora 
tion m surgery on that occasion At one of the 
evening meetings Professor William Datrach, of 
Columbn Univ ersity, w ill deliver the annual frac- 
ture oration At the annual convocation of the 
College on I riday evening, the 1031 class of can 
didates for fellowship m the College will be re- 
ceived 

Programs are being prepared for special meet 
mgs on Tutsday and Wednesday evenings at the 
New Vork Academy of Medicine in conjunction 
with the sections on ophthalmology and otolarym 
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gology of the Academy, at which a number of out- 
standing American ophthalmologists and otolar3m- 
gologists will present papers of interest to those 
w ho practice these specialties Complete programs 
for these tw o sessions will be published at an early 
date 

FEATURES OF THE PROGR^ 

Among the important features of this > ear’s 
Congress will be a cancer symposium, and one 
session de\ oted to a consideration of the essentials 
m the organization and administration of cancer 
clinics throughout the countrj under the guidance 
of the College 

A conference on traumatic surgery under the 
auspices of the Board on Industrial Mediane and 
Traumatic Surgery is being arranged for one day, 
the program for which will include presentations 
bv leaders in industry as w ell as surgeons and hos- 
pital administrators 

The new est surgical films, both sound and silent, 
will be shown dail> at headquarters In addition 
to films that ha\ e been produced under the super- 
MSion of the Board on Medical Motion Picture 
Films of the American College of Surgeons, an 
extensive program of film contributions will be 
presented 

HOSPITAL CONFERENCE 

An interesting program of papers, round table 
conferences, and practical demonstrations dealing 
with the problems related to the hospital stand- 
ardization program of the College and hospital 
efficiency in general is being prepared for the an- 
nual hospital conference which opens at lo o’clock 
on Monday morning in the grand ballroom of the 
Waldorf-Astoria Hotel The conference continues 
Monday afternoon and on Tuesday and Wednes- 
day both morning and afternoon The program 
for this conference is planned to interest surgeons, 
hospital trustees, executives, and nurses, and an 
invitation to attend is extended to all persons in- 
terested in the hospital field 

HEADQUARTERS 

General headquarters for the Clinical Congress 
will be established at the new Waldorf-Astona 
Hotel, located on Park Avenue between 49th and 
Soth Streets This magnificent new hotel, with 
more than 2,000 guest rooms, which is now near- 
ing completion and will open early in the fall, 
affords unusual facilities for sessions of the Clim 
cal Congress The grand ballroom and other large 
rooms and fo>ers on the second floor of the hotel 
have been reserved for the exclusive use of the 
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Congress, to be used for scientific meetings, con- 
ferences, film exhibitions, registration and ticket 
bureaus, bulletin boards, executive offices, scien- 
tificand technical exhibitions, etc Allthecomforts 
and facilities of the old Waldorf-Astoria, which 
had been headquarters on the occasion of three 
previous Congresses, will be found in the new ho 
tel with manj added attractions and conveniences 

Space has been reserved in the Astor Galler> , 
Jade Room, and other large rooms and foyers on 
the second floor of the hotel adjacent to the grand 
ballroom for the Technical Exhibition, in which 
will be represented the leading manufacturers of 
surgical instruments, X-ray apparatus, operating 
lights, hospital apparatus of all kinds, pharma- 
ceuticals, publishers of medical books, etc 

LIMITED ATTENDANCE — ADVANCE REGISTRATION 

Attendance at the New York-Brooklyn session 
will be limited to a number that can be com- 
fortably accommodated at the clinics, the limit 
of attendance being based upon the result of a 
survey of the amphitheaters, operating rooms, 
and laboratories in the hospitals and medical 
schools to determine their capacity for accom- 
modating visitors Under this plan it will be 
necessary for those who w ish to attend to register 
in advance 

Attendance at all clinics and demonstrations 
will be controlled by means of special clinic tick- 
ets, which plan provides an efficient means for the 
distribution of the visiting surgeons among the 
several clinics and insures against overcrowding, 
as the number of tickets issued for any clinic will 
be limited to the capacit> of the room in which 
that dime will be given 

A registration fee of $5 00 is required of each 
surgeon attending the annual Clinical Congress, 
such fees providing the funds with which to meet 
the expenses of the meeting To each surgeon 
registering m advance a formal receipt for the 
registration fee is issued, which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters This card, w hich is 
non transferable, must be presented in order to 
secure clinic tickets and admission to the evening 
meetings 

An application for reduced railway fares on 
account of the meeting in New York and Brooklj n 
IS pending before the railroad traffic associations, 
and It seems assured that a round trip rate of one 
and one-half the regular first class one-way fare 
will be in effect from all points m the Umted 
States and Canada 
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PRELIMINARY CLINICAL PROGRAM 

GENERAL SURGERY, GYVFCOLOGY OBSTT TRIGS, ORTHOTEDICS, UROLOGI 
PROCTOLOGY, SURGICAL PATHOLOGY, LTC 

CUMCS IV VEW \ORK IIOSriT\LS 
BELLCVUr HOSPITa VPW \ORk POST CR\DU\Tr KOSPITM 


MendJ'i 

^\ILLIAM T Dor^s and sjsociatea— j Gat) Madder dii 
ease 

K R Ste\evs and staff— j Demonstration of un>tei,>cal 
cases 

Tuesday 

Russel If Pattersuv — q General surperj 
Arthur M W richt and staff— o General sufRery 
Akthi s S McQi ILLAN and 1 1 cEvz Brct— 9 Diseases 
of the thj ra!<! 

r C tlfiinFN and staff — q G> necotoRieal clinic 
Ira Raplan and staff— q Treatment of maliRnaflCies by 
radiation 

A R STLttsa and staff— j VroloRical operations 
[t edutsday 

JiiBS I SuTtov— 9 General surRen 
ArtuvrM URirin and staff— 0 General surRcry 
1 C Holoes and staff— 0 G>'neco)osical clmic 
Ira Kaplan and staff— g Treatment of nulisnancies by 
radiation 

KsvNfrH M Len>5 I 1 Sims and I rsns Rreides 
BA cn— s Fracture clinic 
A K Stcsens and staff- i brolosical clini«. 

Tk iridj V 

SUff second surgica) diMsion— g General surjery, dry 
dintc 

Jolts fl Nfoaais and John S flonRER— 0 Chest surRery 
OfOMc D Stchsst \stiiiiiM Wricjit and sufi— 
1 1 JO General surgery dry clinic 

Frnfjv 

CsslC ni'ROiCA— 9 General surgery 
CroRoi. D Stliiart ArtkirM M stcirraad staff— n 
General surgery 

James \\ Hintun— a Gastro intestinal clinic 
A R Steness andslaff— a Grologicaloperations 

MLDICAL CENTFR 

(Rabies Neurological Presbyterian and Moanc 
Ilospitais) 
l/^rd<ry 

J Bentlev b<5UiER— i l)rDlogii,al operations 
Tuesday 

Benjamin F IVatsiOn — 0 Gynecological cliaic 
1) edeesday 

IIlch Vlchivcloss— g Surgery of the breast 
T! irsday 

1 ORDScr R St Jonw— 9 Surgery of the stomach and 
duodenum ^ 

ILUAW UARKAai— 9 1 racturc dm c 


irondiv 

iKtoIf \LnET— J Orthopedic surgery 
Jous D Sttrart — 3 Rectal surgery 
II M MopfATT— 4 JO Orthopol c surgery 
Tiieii/jv 

J r AfcCARTirs— 9 Uroliigv 
j I t ROMANS — q General sufv,er> 

Pastman Sheehss— 9 I listic surgery 
I S VAtrijss— ji Oralsurgery 
\\ T nAS'NRruntrR— J Gsmecology 
CitsRtrsOcjLvy— 4 30 Orthopedic surgery 
ll rdriftdjy 

riMiMAs GnESRs— 0 C>necolos> 

CHSRtrsCutDiiN Hevp— J Cenerat surgery 
U T l>A\NRTtTirEK— * Cjnocologj 
l)\RON Spuiktv— » Neurological surgery 
r/i irsijv 

(■RED If \LnrF— 0 Ofthopedu. surgery 
J h nIcCartiis— 9 U «1 vy 
J h MooRiirAD—j Traumatic surgery 
GEiiRcr \nomi,— 4 JO Orthopwlic surgery 
friifjv 

Timuss CtiERRt— 9 Gynccob>,y 
I 1 ASTMAN bUEEiUN— 9 1 lastic sutgtry 
J I IRUMANN— ijo C eneral sur^erj 
W T Da NRrtTtttR — 4 f mecofoio 
CharltsOcilw— 4 JO Orlhopcilic surgery 

MOIVT SIN \I HOSPfTtL 
l/onJuv 

RorertT 1 r.\m and staff— 4 J lastic operations on the 
\agmA 

Richard I EmsolFN—j Blood studies in jaundice cases 
Tiiesdsy 

i DAMN Rttr and staff — j Gmto-unnarv surgery 
Harold Neuhut— j Demonstration of thoracic cases 
\\ Harris—* Radiotherapy of suigical diseases 
II eluriiiuv 

liiiUpW Natius and staff -9 Orthopedic surgery 
\ A Ri Rc and staff— j (.a«tro-mtcstmal surgeej 
Gfosce ItAFiiR ami 1 ail I li ui eber— j 30 I aihologi 
cal demonstration 

TkuesJjy 

UiCHARD iFUtsoiiN and staff—* Thyroid survery 
RobertT I-RAVk— * Reconstruction of vagina demon 
siration ol female sex hormones blood and utme tests 
LEOtxiui jACurs and staff—* Rocntbcnolo^ical aspects of 
surgical diseases 

Trii ly 

Itilup W Nathan— q Demonstration of orthopedic 

coses 

Harold Nelhop arid staff—* Chest surgery 
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WOMAN’S HOSPITAL 

Tuezday 

Hersiav Grad and E A Bullard— q Gynecological op- 
erations 

H G Bucbee and staff — 0 Urological clinic 
George Gray Ward, L k P Farrar and W T Ken- 
^ED\ — 2 Gynecological operations 
Gretc Stoifr — 2 Pathological demonstration 
W H Glafke — 2 30 Gastro enterological clinic, relating 
to gynecology 

IT cintzda\ 

H E Pardfe — 9 Cases of pregnancy complicated with 
heart disease 

E C Lyo\ and assistants — 10 Demonstration of obstet 
ncal ward and delivery room technique 
George Gray Ward and L k P Farrar — ii CThibit 
of radium cases 

Grete Stohr — 2 Pathological demonstration 

Thursday 

R M Rawls and A H Aldridge — 9 Gynecological op 
erations 

H G Bucbee and assistants — 9 Urological clinic 
B H Goff and R Hurd — 2 Gynecological operations 
Crete Stohr— 2 Pathological demonstration 
Harriet McIntosh— 2 3© 'k ray diagnosis and therapy 
m gynecology and obstetncs 

£ C Lvov and assistants — 3 New follow up system in 
obstetrics 

Friday 

Herhan Grad and F A Bullard— 9 Gynecological 
operations 

George Grav Ward, L k P Farrar and W T Ken- 
nedy— 2 Gynecological operations 
Crete Stohr — 2 Pathological demonstration 
E C Lyon and assistants— 3 Demonstration of obstet 
ncal ward and delivery room technique 
Note— Daily demonstrations "Standarducd Tech 
mque,” by the Nursing Staff, ‘ Keeping of Records” by 
Record Libranan Inspection of new out patient clinic on 
Wednesday and Fnda> 

HOSPITAL FOR RUPTURED AND CRIPPLED 

T uesday 

Carl G Burdick and staff — 9 Hernia operations 
Arhitage Whithan and staff — 2 Dry clinic Adduction 
treatment of fractures of the neck of femur 

IT ednesday 

Fenwick Beekman and staff — g Hernia operations 
William B Coley and Bradley L Coley — 2 Dry cbnic 
Bone sarcomas 

Thursday 

PercyW Roberts, Uilli am L Sneed and stafl—g Or 
thopedic clinic 

John E McWhorter — 2 Pathological demonstration of 
bone tumors 

Friday 

\\ ILLIAU L Sneed and staff — 9 Orthopedic operations 
L\ING IN HOSPITAI 

James A Harrar C F Jcllingiiaus, L A Wikg M 
Rosensohn, W II Hawkins, k B Steele, I R 
Smith, J A O’Rlgan, N B S ackett, J T Sher 
MAN, \\ C Goddard and R I Craig — 9, dady Ob 
sletncal cJinio and Jaboratory demonstrations 


ROOSEVELT HOSPITAL 
Tuesday 

Alfred Stillman — 9 General surgery 
Howard C Taylor — 9 Gynecology 
CoNDicr Cutler — 10 General surgery 
TT ednesday 

kiEBY Dwight — 9 General surgery 
Thomas Peightal — 9 Gynecology 
Grant P Pennoyer — 10 General surgery 

Thursday 

William C White — 9 General surgery 
Howard C Taylor, Jr — g Gynecology 
Howard A Patterson — 10 General surgery 
Friday 

Edw ard F kiLBANE — 9 UfoIogy 

FLOWER HOSPITAL 
Monday 

Claude Burrett — 2 Goiter problems 
Earl Eaton — 2 Hernia cUnic 
Tuesday 

Horace Avers — 9 Tumors of the pelvis 
Henry Safford— ^ Llectiv e caesarean 
Sprague Carleton— 2 Prostatic problems 
Walter Halfman— 2 kidney tumors 
Raphael Lewy— 2 Industrial surgery 
n ednesday 

Louis kAUFMAN — 9 Hydroaephntis 
Samuel Lubash — 9 kidney function tests 
Anson H Blncham— 2 Orthopedic surgery 
Milton \\ ilson— 2 Compound fractures 
Thursday 

\\ ILUAM r Honan- 2 Thoracic surgery 
Friday 

Joseph H Fobes — 9 General surgery 
WiLUAM A Fraser— 9 General surgery 
William P Eckes— g General surgery 
George W Lutton — 2 Traumatic infections of the hand 
h Welles Kellogg — 2 Obscure infections of wounds 
Note — Demonstrations in newer methods of amesthesia 
by Donald Brace, James Gales, and George \an Gilluwe 

H\RLEM HOSPITAL 
Monday 

Staff — 2 Conference on pathology and surgery 
Tuesday 

H C Falk and staff — g Gynecology 
Sidney Adler — 2 Rectal diseases 

n ednesday 

John F Con'sors J Wisiln-er L Wright and J Stcn 
BUCK — 9 Traumatic surgery 

Thursday 

H B EiSBERcandC Casassa — 9 General surgical dime. 
A M SALAandB N Berg — 2 Surgical pathology 

Friday 

H C Falk — 9 Diagnostic gynecology 
f kASSEBOHM — 3 ObstelrH^ dime 
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NEW \ORK POL\CHMC HOSPITAL 

?R\NK C \Eoyv\s — I 30 Operative proclofoRy 
D A Sinclair — 3 UroIoj,icil operations 
I C Kellfr — 430 i)iy clinic Sur;,ieil anatomy 
Tiiesd<iy 

MALCOLit CAMrurLL — 9 Operative jtj necojoj^ 
HaroldD ’»lEEKER-~jr Cencnl surgical operations 
Jeroiie M L^^Cl!— i 3a Opentuc proctology 
Ross MePnERsON— 3 Obstetrical clinic 
JoiLvJ Nutt — 430 Orthopedic operations 
II tdtitsdjy 

George II Lel— 0 G>n«:o'osical operations 
A 1 Sellemngs— I t General surLieal operations 
PpwardL Kellooc— I 30 Oastroentcrolojy 
J J \alentine~ 3 Urological operalions 
Charlton W allace and Toi-riCL Sicil.a — 4 30 Ortho- 
pedics 

Thiirtdiy 

D U Toaey— 9 OperatiAC pvnccolo-y 
oiivj McGrath— ii General surj,ica( operations 
IerdertC Chase— j 30 General surgical operations 
IaerettM Haiars— 3 Obstetrics 
J I IIasiuett— 4 30 Or> clinic ‘'ur^cryo/ tongue 
FriJiv 

Rudert I McCreada— 9 Operative o-necolocy 
Kodert i JIrlnvan— II General surgical operations 
tt \ IIealea— I 30 I racturc clinic 
Herbert 13 Keecb— 3 Operative urolngy 

cm IIOSIITM. 

I/e«djy 

E r KfLOA-NE— J Genito urinary surgery 
Tuesday 

L W Crossuvn— a Ceneral surgery 
G E UivKLtv— J Rectal surgery 

II tdntidty 

I M CouE — 2 Gynecology 
J D Clark— a Cemto-urinary surgery 
J h iLLD— 3 Orthopedic surgery 

Thiirid^y 

L W CROSSiiAN — 3 General surgery 
Frid ly 

E W PiNKnvsr- 2 Cynecology 
J R Lisa— 3 PalholDgical conference 

LCRANOV IIOSPITtL 
Tuesdiy 

Harry Aranova AJ RoNcvand I davaro SaiNAPt*— 9 
Gynecology 

11 ednesdoy 

JIiLTON R llooRsiAV PiiiLiP M Gralsaiav L Miller 
Kailv and Henry Roth— 9 General surgery 
Thursday 

HarryAranoav.A j Rongy and Cdavard Schvaplr— 9 
Gynecology 

Ir}J-2v 

Milton R Boorman Philip M Gralsyias L Milixk 
Kailv and Henry Korii — 9 Ocrieral surgery 


ST \INC1 NTS HOSPITAL 
Tu(sday 

IowasdL Keyes and staff— 9 Urological clmic 
GroRCc K Stlart— 9 General surgery 
IrankN Pealy~-9 General surgery 
WilliauG Doras — g Iracturcs 
II (d'tesdiy 

RayiionpI Slluaas— 0 Surgical cbnic 
William M Iorp W Kricler J McGrath J Hen 
SE ssYanilA kArci— 9 Cynecologieal chnic 
UiluauG Dora — j Orthoptic dime conocmtal dis- 
location of hip 

Tk trsday 

Ceorcf Daaid SfiAY ART — 9 General surgical operations 
Artiilk M Wright — g Genera! surgical optrations 
IdaaaroA King— 9 General surgical operations 
LolisI Sanhan— 3 Transfusion 
Fndty 

WtuUAU M Iorp W Krlclek J McGrath J Hen 
NESSA ami \ Racci— 0 Cynecological clinic 
CoNsTANTjNL J MacGlire— 9 Sur,iC3l demonstration of 


HOCIITVL lOR JOINT DISLVShS 

Tuesdty 

P M Grals'Iav— 9 Ceneral surgery 
Harra Goldman- to 1 roctological surgery 
II L jArrt— 11 JO lalhology 

!l fdtiesiiiy 

H L 1 RAiiNTiisL I Eo Mayi R and M M Pouerast— g 
Orthopedic dime operations and demonstration of 
cases ro« ntgenological demonslraUon of bone lesions 

Tkiirtdjy 

PallW AsChneR— 9 I rolagieal surgery 
Vryiicr Stun— io Cynecological surgery 
M M PourRANE—ti Pyelography 

fridjy 

H liNMimiN— 9 Orthopedic operations 
Sauasl Klfinberc— to JO Demonstration of orthopedic 
patients 

MlDTOUN HOSl'ITVI 
II rdnerdiv 

} Sidney RirrrR — 930 Urological clinit 
Tkiirsdiy 

Lulis Marton— 9 General surgery 
FriJ IV 

ilARTtv J Sytinott— 4 I roctolooical surgery 
KMCKI KliOCKI k HOSPITAL 
IfonDy 

I iflui* I) \tLEV— 3 BIockI tran«fusion Tindermann 
method 

Tuesday 

\\ A Iraser— 9 Gynecological clinic 
H J SirtLLLY — 3 General surgery 

ll<Jnediv 

Paul C Morton — g General surgery 
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BRO\D STREET HOSPIT^VL 
Monday 

Chasles GooDiTAN — 2 Vascular surgery 
Gustav TiECk — 4 Sinus operations 

Tuesday 

Benjamiv Tilton — 10 General surgery 
William Kellogo — 2 Gastro intestinal surgery 

11 edne^dav 

A J W'ALSCnEiD — 10 Gynecology 
Maurice Meltzer — 2 Gemto urinary surgery 

Thursday 

Fred Duvn — 10 Oral surgery 
Fred H Albee — 2 Orthopedic surgery 

Friday 

Pol Coryllos — 10 Thoracic surgery 
Max BARuar — 2 General surgery 
T \ Sullivan — 4 General surgery 

METROPOUTAN HOSPITAL 
Monday 

J H Fodes and staff— a General surgery 
Tuesdav 

Si rague Carletov and staff — 10 Gemto urinary surgery 
W r Honan and staff— 2 Thoracic surgery 
n ednesdav 

H B Satford and staff — 10 Gynecology 
R F Ward and staff— 2 General surgery 
Thursday 

\V A Fraser and staff— 2 General surgery 
Friday 

A H Binoium and staff — to Orthopedic surgery 
L C Salisbury and staff — 2 General surgery 

GOUVERNEUR HOSPITAL 
Monday 

Thomas H Russlll— 2 General surgery 
Tuesday 

W'illiaji V Healey — 9 Fracture clinic 
Edward L Kellogg — 2 General surgery 

11 ednesday 

William A Kellogg — 9 General surgery 
William H W Knipe — 10 Obstetnes 
Philip M Grausman — 2 General surgery 

Thursday 

Joseph Girsdansry — 9 General surgery 
AlbirtE Sellenings — 2 General surgery 

ST MARY’S HOSPITAL 
Tuesday 

C E Farr — 9 Undescended testis in children 
Thursday 

FdwardD Truesdell — 9 Hare lip and cleft palate 
Friday 

LlciusA Wing — 9 Congenital deformities 


NEW YORK ORTHOP/EDIC HOSPITAL 
Monday 

Alan D Smith and staff— a Out patient clinic 
Tuesday 

Staff — 9 Follow up clinic 

Haltord Hallocr Benjuiin P Farrell and staff— 2 
Out patient clinic 

n ednesday 

RtrssELL A Hibds, Benjamin P Farrell Alan D Smith 
and Halford Hallock — 9 Operative clinic 
Alan D Smith and staff — 2 Out patient clinic 
Thursday 

Russell A Hidbs and staff — 9 End results in fusion op 
eration for tuberculosis of spine, hip knee and ankle 
Benjamin P Farrell, Halford Hallocl and staff— 2 
Out patient clinic 

Friday 

Rossell A Hibbs, Benjamin p Farrell AlanD Smith, 
Halford Hallock. and Joseph C Risser — g Op 
crative dime 

Alan D Smith — 2 Out patient clinic 

RECONSTRUCTION HOSPITAL 

Monday 

E A Dooley — 2 Fractures of the forearm 
Tuesday 

T J Moorgead — 9 Traumatic surgery 
W D Ludlum, Jr — a Traumatic surgery 

ff ednesday 

Herbert Bercasuni— 9 Fracture return follow up clinic 
C A Peterson— 10 30 Head and spine injuries 
Thursday 

\V W Lasher— 9 30 Injunes of the knee 
David Goioblatt — 10 30 Iractures of the femur 
R S Acrerly — to 30 Clinic 
Friday 

K G HaNsSON — 9 Physical therapy 
H M Hlrring — 9 Physical therapy 

MONTEFIORE HOSPITAL 
Monday 

JluusGottesman, Maurice L cNzandJ M Ziegler — 2 
Cancer clinic 

Tuesday 

P W Nathan— 9 30 Orthopedic surgery 
II ed>iesda\ 

Harold Neuhof — 2 30 Thoracic surgery 
Thursday 

Ira Cohen — 2 Neurosurgical operations 
FRENCH HOSPITAL 
Tuesday 

P R Turnure, L M Alopsin.M I Blank, H C Falk 
and staff — 9 General surgery 

II ednesday 

L G Cole and P R Turnurp — 9 Surgical and \ ray 
clinic 



SURGERY, GYNECOLOGY AND OBSTETRICS 




MEMORIAI, irOSl’ITAL 
]fe»diy 

I CBA%Eit— j Dry dime f ymphosarcoma lIodRlan’s 

iJi'^rasc tliekucemias 

Ttifsday 

\\ 1 Iem.\ — 9 Gynecolojpcal dry dime Demonsiraiionof 
merhoil* used and eases \jeins treated end tequila 
G })r KIEV — i Kccial opcntiwts rathitm Irealmcnl 
demonstration of ca^es and end restiU* 

II rd'crrifiv 

U B COLEv-— 9 Rijne sarcoma operations demonstratwn 
of cases and end results 

R llfcHi-vtitEV— a Dry dime RocntcenoVjiical demon 
stration ol bone- tumors nilh end results in \ ray 
treatment of ttratit cel} tumors 

Thiifsiit 

Staff — lo CcftcraJ conference 

II RiBRKCFft— s CrolosicalopeeatianspJojratJwmtreat 

mcni demonstratton of cases niih end results 

Friday 

n 3 Isr—o Operations on mammary catctnooia demon 
straiion of ca cs with end results 
P \dmr— 2 Operations on melomania and neuiocenic 
sarcomas demonstratron ol cases teith end rmfw 

lOKDHVM HOl>riTAL 
f/«rr<fjV 

A G Furuav— a General surgical operations 

L Mastos— i General surgical Operations 
tl (dntsisy 

r R CuNNiWE—j General surgical operat/on# 

Thursday 

S W Booasmv— 0 Orthopedic operations 
Ai-fvasder Aiaitt— i Gcncraf surgicaf operations 

/ ridjv 

J II Tcuair — 9 tJbstetncal operations 
H fiiMETllAtsu — General surgicaf operation* 

01 CKMAN STRl LT HOSPITAL 
Tiiriduy 

R9DT11T Rewecy and n IIevl — 9 iractBrecIimc 
ft rdnesday 

Ralpic Coer— 9 Operative hernia clime 
Thursday 

?V IVAiTERsandU Suirt— 9 Orthopedic operatwni 

jERSTY ciT\ nosm\L 

(Jersey City N J) 

Tuesdiy 

W G Doran-' 3 Tractuic Uinic 
JI r<f»rriiiy 

S It SpjtArtir— 3 Tneture dime 
C U Keuxy— e Cynetological clinic 


nmt AVI vur iiospiTAi 

ifflndov 

UENjAUJV S B«SfsrFJt and stall — 3 Urological opera 
{ions and dctnonstration of ca^es 

Tiiejcfiy 

KiscSLfv RoorRrs— 9 AKlommal operations bacterw 
touicUstudin of normal and infected peritoneal cai uy, 
prenatal cfmic 

LcnnS lyitzPAincandslafl— 3 Demonstraiionofdelivery 
room technique 

If rdijrjifjv 

I>OMU> Gorik>\— ^ J ractofc clime treatment of frac 
tures tn a Rcncral ho»pi<al 

B B Pausifb ami M \\ CauB— 3 Dental propfiylatis 
treatment of fractured jaws 

Thursday 

I B BssCbopt— 9 General surgical operations joneco 
Jogiraf dry dime iterjiify 

WtixiAtil SsEfe— 3 Orthopedic operations and (lemon 
stration of cases 

LtASb LnitrAVicandstafl— 3 Dcmonstrationoldeliiety 
room technifjuc 

Friday 

M StAsm UsbHN— 9 reneraj sur>,)Cal operations dry 
clvnir postoperatMc thromliosi* and embolum 

\r\\ \OKR nosrjTiL 

TiKsijy 

Jaucs >Io*yv JIitisot andstafl—p General surgery 

GSlx)ttsu \—3 Ufolog)* 

Urdnrsdiy 

Piccvc If Toot and siafi— 9 General surgery 

0 S IvOtASiiS— 3 Clinical demonstratioo 

thutsdiy 

Jasics Mosucy Utnitor and staff— 9 General surgery 
friifjy 

rvetsr JI Pont, md staff— 9 General surgery 
I INCOLS IIOSI'ITM 
Tuisdat 

Kirby DsMcirr and B SiirRWiv— g General surgical op 
erabons 

J T lit ct — 9 Gynecofogicii operations 
ff fdirerdry 

1 D TciicsoEU. {ind C S Rdcfbs— 9 General •lurgicaf 

©{wraiwns 

I* n WiLUAMS — 0 Gynecological operations 

G CoTTtiEB— 3 Roentgenology 
rhiifrdjv 

G AtimcHT and J iRirnutN— 9 Plastic surgery 
Friday 

I J Dams—u Gjnccological operations 

Kirby I>v\ight and staff— 10 General surgery 

STUWrSlNT SQUlPf IfOSPITlL 

II II M I YtF I S Mubrdw and K 11 Kfxneos— 9 

dady Genera! surgery 
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BETH ISRAEL HOSPITAL 
Monday 

Hare\ E Isaacs — 2 General surgical operations 
Herman Schw vrz — 2 Surgery in children 

Tnesda\ 

J J Hertz — 10 Gastric surgery 

F G Langrocr^ — II Surgery in obstetrics 

I C Rubin — 2 Gynecological operations 

Marcus Rothschild— 2 Medical aspects of surgical 


I C Rubin — 10 Gynecological clinic 
A Hyman — ii Genito-unnary clinic 
A Hyman — 2 Genito unnary surgery 
Leo Davidoff — a Neurosurgical operations 
r D Friedman— 2 Neurosurgical clinic 

Thursday 

M Robinson — 10 Gynecological clinic 
Leo Davidoff — ii Neurosurgical dime 
DeWitt Stettln — 2 General surgical operations 
A A Epstein — 2 Medical aspects of surgical cases 

Friday 

DeWitt Stettun — 10 Surgical clinic 
Meyer Robinson— 2 Gynecological operations 
Alfred Plaut — 2 Pathological conference 

LENO\ HILL HOSPITAL 
Tuesday 

Frank R Oastler and staff— 9 Gynecological clinic 
Frank. R Oastler and staff— 2 Gynecological clinic 

II ednesdas 

DeWitt Stetten and staff— 0 General surgical clinic 
Carl Eggers and staff — 2 General surgical dinic 

Thursday 

Herman Fischer and staff-^ General surgical clinic 
Otto H Picriiardt and stafL-2 General surgical dime 

Friday 

Percy H illiams and staff — g Gynecological dime 
Perca H Williams and staff — 2 Gynecological dime 

DETENTION HOSPITAL 
Tuesda\ 

Edward C Brenner or Harry V Spaulding — 9 Gyne 
cological operations 

Thursday 

Edward C Brenner or Joseph Fuld — g Gynecological 
operations 


ST LUKE’S HOSPITAL 
T uesday 

Walton AIartin — 9 General surgery 
John Douglas — 9 General surgery 

II ednesda\ 

H H M Lyle— 9 General surgery 
Franks Mathews— 9 General surgery 

Thursday 

Edward J Donovan — 9 General surgery 
William F MacFee and Edw ard D Truesdfll — g 
General surgery 

Friday 

KIorbis k Smith — 9 General surgery 
Henky G Buobee — 9 Genito urinary surgery 
Mather Cleveland — 2 Orthopedic surgery 

MISERICORDIA HOSPITAL 

Monday 

F W SovAR — 2 Gynecology 

Tuesday 

Anthony H Harrican— 9 General surgery 
II ednesday 

Robert E Brennan — 9 General surgery 
Jacob Hecrmann— 2 General surgery 

Thursday 

Edward F Kilbane — 9 Genito unnarv surgery 
Alexander H Schmitt — 2 Obstetrics 

Friday 

Francis E Butler— 9 Orthopedics 
Gastov A Carltcci— 2 General surgery 

CORRECTION HOSPITAL 

Tuesday 

Edward C Brenner — 2 General surgery 
II ednesday 

Geza Greenberg — 9 GemtcRurmary surgery 
Thursday 

Edward C Brenner or M O Magid — 2 Gynecological 
operations 

ST FRANCIS HOSPIT-\L 
F G Edgerton T H Russell, C J VLjvoDAandE A 
Campbell — 9 daily General surgery and gynecology 



iigo 


SVRGLR\, G\mCOLOG\ OBSTJ TRJCS 


CLIMCS IN imOOKL'iM A\D LO\G ISLVND IIOSPIT\LS 


nROOKL\N UOSPITU 
Tuesday 

W A SnrRwopn — 9 General surgical oncrations 
\ L Timuermin and stall— 9 Ol>stetr!cai and jtyn^co 
loRical clinic and conference 
II (dnKifiy 

W \ SiiiRWooD — 9 Ceneral surpical Operations 
V L ZnufiRjf IN— 9 Gjneeo'ngml operations 
1 } I MckLNN\— IJ 30 Orthopeilic ctinic 
Jons r Jevnincs — i General surgery 
Thursday 

W A '^iiiRwoPD — 9 General surgical operations 
John I Ji\\t\c.s— q ( cneral survical operations 
N 1 RsTiiniN — 9 Cj'Nlosconic cUnvc 
D r MoKesw— 10 3a Ortnnjicilic operations 
Tridjy 

U ^ SniRWiHuy— <) General surginl Operations 
\ 1 UuiiuiN— 9 I rolo^if at operations 
\ I /luiuRUVN— 9 t 3 nceolo„ieal operations 
JsiiES l)v\Tov-u Clinical surgical pathological con 
ferenee 

CCMIII KL\ND lIObt’ITM 
Tiitsdav 

JoJTN Cisisra and stafl— 10 Cancer dime operations and 
dcmonsiration of ca ts 

II rdflrtdiv 

joUN I Jrs INIS M M loint and J J Csisra— 9 
General urgical clinic 

Thufsdiv 

MeushlS r<K Tt anti stall— 9 Goiter clinK operations 
and demons! ritiun ot cases 

Robert I Kinuick andstalT -1 f roloRical clime opera 
tions and demonstration of ca«cs 
r riJjv 

oi!\ I JiSMN<N~9 Ceneni surgery dry dime 
IepsiilN liK/Ttjml! T VrsiiRt-^j \3n«>se»ein 
clinic 


u\cKOFr m iGirrs hospitac 

riiridoy 

Joiivl H^tTR— 0 General surgery 
JotirG Kjfsiss— 9 General surgery 
KlssrtxS loMUR — to General surgery 
ARTiits IIiiLTU i\— 10 General surgery 
\\itiisult kostCRVNS— 10 General sur; try 
RlTKiLPU Ufrriuvn— J Obslclncs 
Carlo riscms Obitetnes 
Kossiio \tLt£~4 Urological operations 
?1 ednesday 

VuiertC Coov— 9 Ccneral surgery 
WiLUSU I Jlo2i.\iitRi)T— 9 General surgtiy 
UtLuau Ctxii. — 9 Ccneral surgery 
Jons Hotis— 11 General surgeo 
CifSRLES 1 rue— II General surgery 
I ro Dbcsu ft— 1 Urological operations 
Groari 1 <>r»fs— j \ ray dime 
tfisfts Iliftusw— 3 Obstetnes 
Thursday 

John L Rsvtr— 9 General surgery 

J OHN C Kr.si 8S->^ General sutgeiy 
KsNruh loutEft—JO Ge“eral surgery 
AtTiuftiriuaiw— 10 General sunjery 
WiuismH KosiCfttss—io General surgery 
kt poLiii l{rt«iuvs—} Obstetrics 
CvRl-O ItNCiiiR— 3 Obstclncs 
kosxRio XlvLf— 4 Crological operalnns 
rrii/jv 

\uitRT G CiaoR— 9 General surgery 
Wiuaaul ItoirMUftDT— 9 General surgery 
WiLttau Coos— 9 General surgery 
John IIor n— tr General sorcery 
( iiaRtrs l‘rur— ti General surgery 
I Fo l)R“\ir8— a Urological operations 
GioRcr I oanrs— \ ray dime 
llrsBa PiRiAti— 3 Olisieincs 

NORwiGiw nmiikw r)k\co\Lssi-s 
IlObl IT\l 
Tutsdii 


co\M ibLWi) nosriT\L 

Tursday 

J Tari. M1US-9 30 Gynecology 

John H Ckvwfori)— i Tre and postopcratise care of 
the cardiac patient 

RayM iJiiwus— 2 Preparation of the prostate ease 
J I SBL Milln—j Miles modilication of the Kubin test 
ArthlrC GRsans— 2 Treatment of postpartum hxmor 
rhage 

ll ednesdsy 

Geqrci Ern— 9 General surgery 

RavM nowxiN— 2 Urological surgery 
\ J yirNDELSfiuv- 2 \ ray diagnosis of peplrc nicer 
r L \VrsENBERO— 2 Discussion of tUOicuU labor 
Thursday 

Ctoncr ^\£DB and J 1 vrl Miles— 9 General surgery 
I’ I Vasji — 3 ire and postopcrau\e trcalnienl of dia 
brtic pitienis 

Ceobce UtBD— 3 Traumatic surgery 
Ceorci G lisncR— a itiliary sur^ciy common duct 
stones 


I rrRRts--9 Ccreral survery 
G IltVTCft — 9 Orthopee'ics 

C lAsrc— u Gcnilo unnary surgery 

II I TsiNCTToNF— It General surgery 

I Ferris, J JJ IJ DonmandC 1 ssce— 3 Diydimc 
H rdiifidav 


J Sleltos and L Stork— 9 General surgciy 
H Harris and II MfiiuiU'— le Dbstetrics 


F Sklltux L bTORK.I) LniNCSTONF andC M riMife 
— J Dry chmc 

Thursday 


0 Dukfsmirc and P rusToir— 9 Ccmral surgen 
RomrtW Tate— 10 General surgery 


J H R lloiMr— It Obstetrics 
\\ n DuKtsiURE, P I uVToit and Tl Uarrin— 3 
chmc 


Dry 


Friday 


JI A I isJtTR— 9 Gemlo unnary surgery 
K 1 S\s I lUPWi — 9 ( eneral sun.ety 
UausuG 1 trCKtNi tB— to Genera! surgery 
\\IU4\SIG I UCKISCER K P SWlltHPi) RoliEBriV 
Twiindll t Mettentu— 3 Dry clinic 
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RINGS COUNT\ HOSPITAL 
Tkc d}\ 

E H Fiske, J Tl\op\r and J Raph\ll — 9 General 
surgery 

R JI Rouc.W E LNMSandll Rfnoit — 9 General 

surgeiy 

H E Fraser and C S Cociirwc — 2 Genito urinary op 
erations 

R A Revdick — 2 N ray demonstration 
11 ednesdav 

W A CoAKLEY — 9 Plastic surgery 
L J Dunv — 9 Oral surgery 
E J Browser — 9 Neurosurgical operations 
W W Hala — 9 Pathology 

Thursday 

E H Fisre, j Tfnopyr and J Raphael— 9 General 
surgery 

R M Rome, W E Ennis and H \V Benoit — 9 General 
surgery 

C D Napier R C Williams and J B L’Enscoro— 2 
Orthopedics 

Friday 

S J McNAiiAR.\ and R H Garlick — 9 Gynecology 
H M Mills — 9 Obstetrics 

C Duncan and C E Ryno — 9 Gynecology and obstetrics 
H F Fraser and C S Cochrane— 2 Genito unnarj 
surgeiy 

C F SicCARTY— 3 Physiotherapy dime 
ST PETER’S HOSPITAL 
Tuesda\ 

Gordon Gibson — 9 Gynecology 
J Todd — g Gynecology 
H Fett — 9 Orthopedics 
H Morton— 2 Genito urinary operations 
II ednesday 

J E Jennings — 9 General surgery 
T Brennan — 9 General surgery 
F Paffard — 9 General surgery 
W Ennis — 9 Traumatic surgery 
Thursday 

J E Jennings — 9 General surgery 
T M Brennan — 9 General surgery 
F Paffard — 9 General surgery 
W Ennis — g Traumatic surgery 
H Morton — 2 Genito unnary operations 
r Tiday 

Gordon Gibson — g Gynecology 
J Todd — 9 Gynecology 
H Fett — 9 Orthopedics 
H Morton — 2 Genito urinary operations 

ST CATHERINE’S HOSPITAL 
Tuesday 

JohnM Scannell and Frank D Jennings— 9 General 
surgery 

TI ednesda^ 

John F Griffin — 9 Urology 
D George Bodkin — 9 General surgery 
Thursday 

Charles A Gordon — 9 Gynecology 
Friday 

Martin L Bodkin — 9 Rectal surgeiy 
Daniel A McAteer— 9 General surgery 


ST M\R\’S HOSPITAL 
Tuesday 

William V Pascual — 9 General surgery 
P J Dullican — 9 General surgery 
I A Reyes — 9 Gynecology 
R B Anderson — 9 Urology 
Staff — 2 Fracture clinic 

II ednesday 

J P Murphy — 9 General surgery 
T &I Brennan — 9 General surgery 
J P Glynn — g Gynecology 
J A Shields — 9 Proctology 

Thursday 

UiLLiAuV Pascual — g Genera! surgery 

P J Dulugan — 9 General surgery 

r \ Reyes — 9 Gynecology 

R B Anderson — 9 Urology 

Staff — 2 General surgery dry clinic, transfusion 

Friday 

J P Murphy — 9 General surgery 
T M Brennan — 9 General surgery 
J P Glynn — 9 Gynecology 
T A Shields— 9 Proctology 

METHODIST EPISCOPAL HOSPITAL 
Tuesday 

R S FottLER, T B Spence, C H Goodrich and H R 
Bell — 9 General surgery 

0 P Humi^tone and H B AIattiiews— 9 Obstetrics 
II ednesday 

H F Graham, A H Bogart and P A Renaud— 9 
Genera! surgery 

R M Beach and H W Mayes — 9 Obstetnes 
Thursday 

H T Lancvyortry — 9 Urological dime 
R S Foyyler T B Spence, C H Goodrich, R F 
SEiDENSTiCKERandH R Bell — 9 General surgery 
O P Humpstone and H B Matthews — 9 Obstetrics 

Friday 

H F Graham, A II Bogart and P A Renaud — 9 
General surgery 

R M Beach and H \\ Mayes — 9 Obstetnes 
CALEDONIAN HOSPITM 
Tuesday 

Caly'in Barber— 9 Genera! surgical operations 
Joseph Tenopyr — g General surgery, dry clinic 

U ednesday 

William A Jeivett— 9 Gynecology 

Joseph Tenopyr — 9 Gynecology 

Gpa pt- es S Cochrane — 2 Genito unnary clinic 

Thursday 

Calvin Barbfr — 9 General surgery 

Joseph Tenopyr — 9 General surgery, dry clinic 

Friday 

William A Jewett — 9 Obstetrics 

Joseph Tfnopye — 9 Fracture clinic 

C iT APT.1!^ S Cochrane — 2 Genito-unnary operations 



iiga 


SURGFRY, GYNTCOLOGY AND OBSTETRICS 


LONG ISLAND COLLLGI HOSPITAL 
Tuesdjy 

J O roL\K WiLUAM A Jewett Cosdijn Gibson, H 
1 ! Matthews and A C Ufck— g Obstetrics and 
B\necoIo;,\ 

J D Kismmoki — g Orthopedics 
M ediKsdjy 

Tmil CoiTsni K r IlAnnER S P pAiTLEV, Aatnua 
GoFTsotandk I IIarloe— g Ccneraf surKcry 
J D Rlsiimore — 9 Orthopedies 
Lmil Goetsch — j GencriJ surgcr> 

Thiirsi] ly 

J O Pdlak W \ Jewett Gordon Gibson II U Mat 
imwsand V C Ufck — g OLstetncaandj^ynecoh^ 

J T) Ki nidiRt— g Orthopedics 
J S Riao I I SivCERand \ L Harris— j Urology 
Ffidjy 

Puit, roFTscii R r Harder S I nsRTi.EY Arthar 
Goetsch and R I IKruif — g CeneraJ auri,<iy 
J I) Kisuaiori — 9 Orthopedics 
J S Rfad I L biscEHandA L Harris—* Urology 

nUSHWlCk IlOSPITM 
riKidjy 

IIarrv W DsNCLFR-g G>n«ol<>(ncal cUnw 
KiciiardC Wiitius— j Ocnito urinary ehmc 
It edresdiy 

Gedrce H Rtichfrs— q General surgery 
\Di)Er» \ I lARDiLiiAN— 0 Ccnenl sufjery 
I niur 1 Sumi— a General surgery 
Tiiifjdjy 

Nathan H Adu r -g ( mcrgcncy obstetrics and ward 
rounds 

\\ I LiriDLD ind N b bciiLSaiiEisi— g Gynecological 
clinic 

Gekard Kasi>r— r ( eneral surgery 
t riiiiy 

U M Ric iiT Benoit— 9 Ceneral sutgerj 
JI tllSfl HObPITXL 

i nriN Lintipr — q General surgery 
,ea> b Schwartz— J Gynecological operations 
II tdntidiS 

\\ iLLiAst LiNTirR — g General 8urf,ery 
AixiLTH Losnir — J Gynecological opirations 
Thurscljy 

loiiv Livder — 9 General surgery 
Liob Schwartz— a Gynecological operations 
friijv 

\\ tt-tiAU I ifWcR — 9 Ce"e«l surgery 
Adolph Bonner- j Gynecological operations 

HOI\ 1 AMIL\ HOSPITAL 
T uesday 

JaufsM Downfy — 9 General surgical operations 
II ednestfjv 

Edwin L Eiske— 9 General surgical operations 
riiHrscIay 

JosEiitS Baldwin — 9 General surgical operations 


ST JOHN S HOSPITAI 
Tuesday 

Warren L ntTFiELD— 9 ( eneral surgery 
Stanley IJ Thomas— 9 General surgerv 
Kodprt II Andfrson— 10 Genito unnary operations 
Onslow A Gordin, Jr — j Oljstetnes 
ll ed>irjdjy 

Harold K Bell— 9 General sur^erv 
C I RANK Sauuia— 9 I lastic surgery 
XiCLSti s Harris— 0 Gcnito-unmry operations 
Alfred W White— 2 Olmclncs 
Th irsdty 

Robert H \ntsersos— g Genito urinary operations 
Stanley 11 Thomas— g General surgery 
Camiron Dlncan— r Obstetrics 
Fridty 

C 1 RANK Sauhts— 9 Genera! surgery 
WarrcnI Ulffiild— g General surgery 
Harold K BrtL— g General surgery 

OKI I \r01NT HOSPITAL 
Tuesday 

A I ‘i.^Rrsi— g General surgery 
CharlenA Gordon— j Gynecological dime 
11 ednesday 

r J Dllucas— g General surgery 
Thcrston W llton— » Gynecological chnic 
Thtirsdiy 

J OHN Smith Jr — g General surgerv 
MIL I Koai— s 1 alhological demonstration 
FuJiy 

Josephs Baidwis— g General surgery 

CXKSON C IFCRMPMORIU HOSPITM 

Tuesday 

J F Rankev— 0 General surgical operations. 

O A Cordon Jr— j GIjstetncs 
11 ednesday 

C S ConiR\sF~-g General surgical operations 
ll C Allen— I ()b<itclrics 

Thmdjy 

T L \ossFiFR— g ( eneral surgical o|ierations 
FriJjv 

II T WiKLE — g General surgical ojicralions 

NORTH COUNTKV COMMUNITX HOSPITM 
(Glen Cote) 

Tuesday 

A M Bell— g Operate e ob«ictrics 
I C Jtssup— g Medical demonstrations 
ll ednesday 

K Dersy — 9 General surgical operations 
J \\ liuLUER — 9 Surgical demonstrations 
Thursday 

M C Htu— g Pediatrics 
G 1 llocai—g Urological operations 
Tndiy 

I 1) I ARtMORF-^ Laboratory demonstration 
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LUTUrRVN HOSPITAL 
Tuesday 

A V P Fardelman'N — g General surgery 
N P Ratiibun — 9 Urological clinic 

II ednesd}\ 

H C riCHACKiR — 9 Obstetrics 
Heinrich Wehrcein— g Urological dime 

Thursday 

ViNCF'iT Barber — 9 General surgery 
Cameron Duncan — 9 Gynecologj 

Friday 

Edward Ma\ — 9 Obstetrics 

XINGSTOV AVLNUF HOSPITAL 
11 ednesday 

John A Tixni — 9 Surgical complications of contagious 
diseases 

Thursday 

RalphF Harloe — 2 Empyemascomplicatmgcontagious 
diseases 

JAMAICA HOSPITAL 

(Richmond Hill) 

Tuesdav 

H W Barber—^ General surgical operations 
H C CouRTEN— a Orthopedic operations 

II ednesday 

W H Jessup— 9 General surgical operations 
r J Buxbauk— 2 Pathological conference 

Thursday 

L H Moss — 9 General surgical operations 
A L VoLTZ— 2 \ ra> conference 

Friday 

H M Ineail — 9 Gynecological operations 
A E Baker — 9 Obstetrical operations 
H C CouRTFN and A L \ oltz— a Fracture and X ray 
conference 

ST JOHN’S HOSPITAL 
(Long Island City) 

T uesday 

D r McMahon,! L Stein and staff — 9 General surgi 
cal operations 

J J McMahon and staff — 2 Gynecological operations 
II ednesday 

J P McHugh, M Weinstein and staff — 9 General 
surgical operations 

H P Mencken and staff — 2 Obstetnes 
Thursday 

W J LaxilLle, S M Cohen and staff — 9 General suigi 
cal operations 

G C Biondi and staff — 2 Urological operations 
Friday 

D E McMahon,! L Stein and staff— g General surg« 
cal operations 


MARA IMMVeULATE HOSPITAL 
(Jamaica) 

Tuesday 

Frank AI Deal\ — 9 General surgery 
n ednesdav 

John M Scwnell — 9 General surgerj and demonstra 
tion of blood transfusion 
Henry C Courtev — 2 Orthopedic surger> 

Thursday 

Louis Licht — 9 General surgery 

Rodert B Anderson — 9 Genito unnary surgery 

Fmil F Rock — 2 Surgical pathology 

Fridiv 

John M Scannell — 9 General surgery and spinal 
anesthesia demonstrations 
Allen Robinson — 2 Radium therapy 

FLUSHING HOSPITAL 
(Flushing) 

Tuesday 

G J J Lawrence — 930 Gynecological operations 
J W Wickham — 930 General surgical operations 
J L Morrissey — ii Gynecological operations 
J S Thomas — ii General surgical operations 
IT ednesiiy 

G J J Lawrence — 9 30 Gynecological operations 
J G Thomas— 930 Surgical demonstrations 
S Thomas — 11 General surgical operations 
L Morbissev — II Gynecological operations 

Thursday 

J S Thomas W K Rogers and J DeR Combes— 9 30 
Fracture demonstration 

G J J Lawrence and J L Morrissey — 930 Gyneco- 
logical operations 

NASSAU HOSPITAL 
(Mineola) 

Tuesday 

W M Post and A S W'arin"ser— 9 General surgery 
W' L Sn'EEd — 9 Orthopedic operations 

II ednesday 

B AV Seaman and C A Hettesheimer— 9 General 
surgery 

O C Hudson — 9 Orthopedic operations 
Thursday 

H C Martin — 9 Obstetrics and gynecology 
G r Clechorn— 9 General surgery 
J W JIcCuesvey — 9 Urology 
Friday 

G F Clechorn and W' S S Horton — g General 
surgery 

HOUSE or ST GILES THF CRIPPLE 
Tuesday 

Joseph B L’Episcopo and Charles Dwtckt N apier — 10 
Orthopedic dime 

Thursday 

Joseph B L’Fpiscopo and Charles Dwngiit 'yapifr — icx 
Orthopedic clinic 



TI94 


SURGERY, GYNECOtXDGY AND ORSTf TRIGS 


SURGERY or Tlir r\L. EAR. NOSI AM) rHRO\T 


u INICS IN M W 

NCW \ORk }\l \\D r\K IN’HkMAK^ 

Jfoncf ly 

T L^lhence Smtndees — a 1 ar nov: and throat opera 
twns 

Ci.aT>E S hJcDtNNMj) and Trcuw 1 Hove*— » Tyc 
Operations 

Tuesdjy 

W W Weeks WevdfilI Iltcitrs AIaby I andis and 
R C Meek— o Demonstration of muscular anonia 
Ues Msual field chanprt relinat detachment 
G S Dt\ON and I Schwahti— to Demonstratmn of 
X rav pictures of mastoid process and nasal accessory 
sinuses 

B W ) Ev W n DdiiFBTY A Gbisialoi H S Br-ACit 
and If \ AN Lamuebs— a I yc surj^ety 
J MoRliissi.TSsJi'm— j I ar nose and throat operationi 
II tdwiiy 

Desnakd SssiiELs A n Pefse and T DrBcnru.— p 
Sympathetic ophthalmics in relation to site of nouml 
traumatism to retina and choroi I pi;:mentation of 
retina in detachment anatomy of temporal lione 
C D Ht.BtHEi.t~io Accessory sinuses relation to orbit 
tlantern slide dcraonsiralion) tucteriolojo ©fear 
r*A\ci8 \V SiitNE S r 0\ST b x\ x\o\TS<»N and 
jESMt 11 Stark— J I >e surgery 
Stuart L Craic,— i I-xr nose and throat operations 
Thiif^djy 

Conrad Bcrens and associates— o OphthalmoloKical 
clinic 

r B BtsCirEU \naiomy ol the accessory smus \ana 
tions ami relation to orbit and its contents Discus 
sion by Conrad Horens 

WiUts kraenToN Kecm adsances in cataract sufRCty 
nith rroulti 

E I Hassev Glaucoma operations and rrsuHs 
J NlOBRiSaET SuiTii— g Masloul Operations anitomy of 
facial nerve (dctnonsttalion on cadaver) 

L B HiBciiCLi. — o Anatomy ol temporal bone (lantern 
slide dcmonstrationl 

JounMcCiis— I I.at nose and thron operations 
W W Wtixs T II Johnson W’ I Uioiits. andk 1 
Meek— 3 I yc operations 
Fridtw 

CtVDE r McDan-nauj and Trusian I Hoats— o Fjc 
clinic 

G S Dixon and 1 Schwartz— lo DenwmNtralion of 
\ ray pictures of maNtoid process and nasil acccwiry 
sinuses 

Ber-nard Sauusis Conrso RrsENs IsADHRS Cold 
STtiN and WiLLia I mchton— J I ye operations 
Huen B Hlackwfli.— J 1 ar nose and throat opera 
tions 

KNAPP MPMORIAL 1 \I IlObI ITx\I 
Tiieriljy 

Arkold Knapi and staff — 3 I ye opciaitons 
n edncsdjy 

Ar-noed Knapp and stafl — 3 1 yc operations 
riuiTsdjy 

Arsoid Knaip and staff — 3 Eye operations 


\ORK HOSniAIS 

M\MI\fT\N 1 \1 r\R AND T1IR0\T 
llObl ITAl 
Ifoiidjv 

II \\ WooTTONardt W Cricler— 3 I ye operations 

Titesdjy 

Daaid Jones — 13 ja Tonsil clinic 

JoHV K 1 4f p and staff— a 1 ar clinic 

kos9l itiKsSR and staff— 3 Nose and throat clmic 

I M I.0W— 3 Demonstration of \ ray 

A J rresyoN— 3 Drmonslralion of pathology 

II K bNCELnndC \\ 1 sey,Jr — 3 hyeopcraiions 

It (dntsdty 

C AitEN RoniNSON— ^ Demonstration of use of radmm 
in ear, naie and throat mahcriani tumors. 

Daatd joNf s— 1 3 30 Tonsil clime 

x\ H Ultil and staff— 3 fjir clinic 

11 stMON Suint and staff— 3 Nose and throat chnie 

I M l/>w — 3 \ ray demonstration 

\ I I cf STUN —3 ! atholoKical tlemonstration 

S C KEtianil<\ D Mittfs-porf— : I >e operations 

r^iirnfjy 

C J IsirFRAToti— to Hronchoscopic dime 
Damp Jones— 13 30 Ton«ildimc 
1 r 1 owLTR and staff— 3 lardmic 
1 tANCtsWiiiTF and staff—: Nose and throat dime 
r I lowLEB— 3 Chmeal reAcareh of oar 
N I)£I_ J 1 LETCHER Btld J S \ AN I EFFT— 3 FyC 
operations 

FriJjy 

G VtLFN Romnson— <) Demonstration of u«eof radiiHU 
in nr nose and throat hemjm tumors 
Damp Jones— la 30 Tonsil dime 
JohnRae— : f.atdimc 
) I >lAcKEN-n— 3 Nose and throat elmic 
D II WrusTFRandM Coufs— 3 Tje operations 

nmi 1SR.\II IIOSIITM 
Ifomfjy 

Alerid x\ 'iCnWARTz— 2 dime in neuro otology 
TirrsJjy 

JoSEtiiW Miller — g Uroncho«copic dngnostic chmc 
I RMS TsiROK S bUiUKA and I rfuerick Nfismsn— 2 
{ w dime 

H rJiicidav 

Mare Gottlifd— 3 I.ar surpery 
LawrE-nct D Kfdway — 3 Demonstration of cotoced 
photography of h\ mg eye 

Tfciiridjv 

WiLUAu briFUiERC — g Rhinological surgery 
S J Kmpftzkv — 3 OtolDi,ical oprtalions 
I RMS roROK, S Slouka and 1 rederick Newuas— 3 
I )c operations 

I ndjy 

IlARCiuiJ Isaacs— 3 Nose and throat cl me 

1IOS1 IT \L I OR JOINT DISI VSl S 

TiiMitiy 

Atra3Dll«sLv— 10 4S ) ar, nose and throat operations 
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NEW \ORK, POST GR/\DU\IE HOSPITAL 
Monday 

Robert Bucrley — j Laryngectomy or pharyngotom> 
for malignancy 

Clarence H Smni and staff — 2 Otological operations 
E JI Algep — 3 30 Eye operations and demonstration of 
cases 

Louise H JIeerer — 4 Pathology of nose and throat 
riKsrfay 

L H Meerer — g Pathological lantern slide demonstra 
tion of eye cas( s 

C J IiiPERATORi — 9 Bronchoccopy 
Marvtn F Jokes — 10 Histological examination of the 
temporal bone m senal sections 
Arthur Nilson — n Ethmoid sinus operations 
G Allek Robinson — 2 Demonstration of radium as a 
therapeutic agent 

Marvin F Jones and staff — 2 Otological operations 
C JI Griffith — 3 Caldwell Luc and Denker operations 
Martin Cohen — 3 30 Eje operations and demonstra 
tion of cases 

II ednesday 

James W White and R Aebu— q Eje muscle opera 
tions muscular anomalies 

Victor Anderson— 9 Neck dissection and demonstra 
tion of surgical anatomv 
Raymond J Gaffney — 9 Otological operations 
Robert Buckley — j Laiyngeciomy and pharyngotomy 
with removal of hyoid as approach for malignancy 
Gustav Aotrecht — 2 Rib transplant for nasal deformity 
Clarence H Smith and stall— 2 Otological o^raiions 
David Alperin — 3 30 E> e operations and demonstra 
tion of cases 

Thursday 

L H Meeker— 9 pathological conditions of the eye 
(lantern slide demonstration) 

C J Imperatori— 9 Opaque foreign bodies (lantern 
slide demonstration) 

Duncan Macpucrson^ — 10 Frontal sinus operations 
Marvin F Tones— 10 Histological exammaiion of the 
temporal bone m serial sections 
Arthur Niisen — 2 Caldwell Luc operation 
C J Imperatori — 2 Endoscopy and laryngeal opera 
tions 

Marvxn F Jones and staff — 2 Otological operations 
Martin Cohen — 3 30 Lye operations and demonstra 
tion of cases 

r Tiday 

J W White and R Aebli — 9 Eye muscle cqierations, 
muscular anomidies 

T J Harris — 9 Tuberculosis of hrynx (lantern slides) 

R H Hutchinson, Jr —10 Cochlear audiometnc and 
vestibular tests 

E M Alger — 3 30 Eye operations and demonstration of 
cases 


FORDHAil HOSPITAL 

Tuesday 

Joseph D 'Kelly— 9 Otolaryngologiral operations 

H ednesday 

S H Basch — 9 Otolaryngological operations 

Friday 

n G U iNCOR — 9 Ophthalmological operations 


BELLEVUE HOSPITAL 

Motiday 

William B Doherty and E B Gresser — 2 Eye opera 
tions 

R T Atkins — 2 Ear, nose and throat operations 
Tuesday 

John Miller and E H Moyle — 10 Bronchoscopic 
chnic 

W C Bowers— 2 Ear nose and throat operations 
S A Acatson and E A TuSak — 2 Eye operations 

Wednesday 

Webb W W ei ks, E B Gresser and A E Tow j — 9 
Pathological ey e specimens gross and microscopic 
J W FowlkCu — 10 Postoperative mastoid clinic 
John Miller— 2 Laryngological clinic 
Wfbb W Weeks William B Doherty, S P Oast and 
S A Aoatson— 2 Eye operations 
C J hircRATORi — 3 Bronchoscopic dune 

Thursday 

Webb W Weeks and S A Acatson— 9 Ophthalmo 

scopic cases 

E W Monix— 10 Anatomical demonsimitm, tat, nose 
and throat specimens 

J W Fowlkes and V C McCuaic — 2 Ear, nose and 
throat operations 

S P Oast and E A Tlsak— 2 Eye operations 
Triday 

Webb W Weeks, E B Gresser and A E Town— 9 
Pathological eye specimens gross and microscopic 
John Guttman — 9 Neuro otology 
LocarM Pope and j Swift Hanlev-s Ear, nose and 
throat operations 

E B Gresser and Webb W Weeks— 2 Eye operations 
NEW VORK POL\ CLINIC HOSPITAL 
Monday 

William L Gatfwood — 2 Nose and throat operations 
CrvinTorok— 3 Ophthalmology 
John McCoy and staff— 4 Otology 

Tuesday 

Lee M Hurd — 2 Nose and throat operations 
C C McDannald and T A Northcott— 3 Ophthal 
mology 

Samuel J Kopetzky — 4 Otology 
n ednesday 

Ervin Torok and John Richardson— 9 Ophthalmo 
logical operations 

William L Gatewood — 2 Nose and throat clinic 
John McCoy and staff — 4 Otological operations 

Thursday 

Lee M Hoiu)— 2 Nose and throat clmic 
C E McDANNALoandT A Northcott— 3 Ophthalmo 
logical operations 

S J Kopetzky— 4 Otological operations 
Fridav 

Lawrence D Redway— 9 Colored photography of 
living eye 

Hfnry B Orton — 2 Bronchoscopy 
Ervin Torok — 3 Ophthalmology 
John McCoy and staff — 4 Otology 



SUUGrR\ , GYNECOLOGY AND OBSTETRICS 


rroG 


rRrsR\TrRivN nosriTAi 

'ilondty 

IIarrv Nei\frt— 2 I ar nose and throat dime 
Tiiesdiy 

TiiOiivs H Johnson— 10 1 jc mamfcstationi of brain 
conditions 

C G CovKLEY— lo Follow up dime ear, nose and 
throat cases 

i ouN 11 Donnincton— 2 I ye Operations 
.EE R pitRCE — 2 l-ar nose ana throat dime 
John Kernw— 2 Hronchoscopy 

U fdiitid-iv 

DvNiEL n kiRnv— 10 1 je tissue culture demonstra 
tions 

IKrr\ Nfinert — 10 Anatomical demonstration 
Georci K RwrurriN— 2 ksr no«e and throat dinfc 

rtiiffidjv 

John M \\itEfu.R— lo Kesuhs of eye operation* 

Jaues \\ lUncdCK— 10 1 allow up clinic ear nose and 
throat cases 

John \t Whfuir—: I )e operation* 

Cii\Ri.tsV HsRPER— 2 lAr nose ami throat dime 

I nJiv 

John H Pt nnim tun - 10 Demonstration of eye 
muscle conditions 

pAct NoRTitiscpiN— to Studies in deafness 
JiiHN H Di NsiNCTiiN— 2 I VC Operations 
GboRoE \ IlRiiw"Nr— 2 Ijr no«c and throat clinic 

ST ILKl S nOhllTM 
Ifandiv 

Westle^ M Hint— 2 No«c and throat dime 

\LFRbD NNIENER IsVAC lURTSItnRNF Clt SRLFS LtTtSVlS 
IIlvry Smith intl Ramios-d I StEr*.— s l>e 
dime 

7ifr d>M 

Carl M hsimR— j I ar dime 

L T ItKRAtiT and \\ M lUvr— 2 Uronchoscopic 
clinic 

Alfrfd WitNEB Isaac llARTSiniRNt CnsRLrs Uttamn 
lltNRA ''MiTii and Kaamuno I Mi2K— 230 lye 
opefdlions 

II fdiie^div 

A P \iiisi.A«sks and staff— 2 Nose and throat opera 
tions 

tLPRFD WllNlR Isaac llARTSllDRNF CllAKUS LlTtnlN 
UiNRA Smith and Kaamonu 1 Mrrk -a lye 
clinic 

1 h undo y 

Wfslea C BciwiRS and staff— 2 Rarticaf mostoul wuh 
primary skin i,raft 

Fridiv 

Alfred W IFNI R Isaac llARTsiuiRNt Ciiarus I mniv 
iliNRV Ssiini and Kaashind f Meik — 2 lye 
clinic 

LLBANON nOSPlTM 
Monday 

M t) Lederuas and Isaac M Heller— 2 Otolaryn 
gology 

rridjy 

11 D LroERMAN and fSAAC M Hiller— 2 Otolaryn 
gology 


MT SIV\I HOSPITAL 

Ifoinf jy 

Sidney \anealer Meraain ItvERSoN and Rl-dolph 
kcAUt R— 2 llronchoAcopy 

J Wolff, K Sciilivfk and I (mldstfh— 2 Fyedmic 
Tutsd \y 

I iRtESNFR J MavTIALM, ALTER lIoRN, S RoSEN 
Jostni C Drisn ami Habra RnSFNWAsstR— 9 
I ar operations ami ilemonstration of cases 

I CotDSTEi —to OcuLst pathotoi,y 

SlONtY \aNKALFR VfERAAlN MvFRsnv and Rldolpii 
Kbamfr— 2 \o«c and throat clinic 
If tdnesdjy 

1 laiESNCt, J Maaralu Halter Horn, S Rosea 
/O stpii G fJRLSs and ffARRV Kosenaaasser— 9 
I af operations and demonstration of ca«es 

K I AAiBtRT— 10 1 undus photography 
TAiirjifjv 

StOAFV \AAfcALCe IfFBWtS 1I\EKV7A and RflWLPH 
Kramer— 2 llronchosmpy 

I CnuiSTFis— to Ocular patholosy 

J Wolff I Schliafk and I Goudsttis— 2 Eye 
clmic 

friitv 

SiDNfY \ankai»r Mfriain Mverson and 1 idolpii 
K tAAtER— 2 Nose and throat dime 

II Minsky— to Improveil methods ol focal illumination 

and transillummaiion 

cm iiosriTiL 

JfnnJjy 

A N ‘ictHiiER— 2 l-ar no>e and throat dime 
rAiinrfjv 

0 C 2 1 ar, nose and throat chnic 

ST M\R\ S llO'^rfTU 
|{ tdnttday 

James W llAUcnCK— 9 1 ar nose and throat conditions 
in chihfren 

FLOWFR IIOSIITM 
Thinsday 

J \ W Hetrick— 2 Mastoid problems 

1 DAMN S Mlnsov— 2 Muscular imbalance of the e>c 

HilUau Mcl FAN — 2 Cataracts (Harranucr tcchmtiue) 

Arthur Ciiaaipi rs— 2 DphthalmoioKical dime 

IINCOLN HObPlTVL 
Tutsdiy 

J S ILANLtA— 2 Otolar>n^olo„ical operations 
Thursday 

11 K I tcCETT and M IIercfr— 2 ()tolar>ngolOoicai 
operations 

MOKKIS\NI\ IIOSriTAf 
Tutsdiy 

Clarcncp H hMiTH and staff— 2 OtolaryTi„ol>}gi>.al 
operations 

Thursdss 

David 11 Jones— 2 Ilronchoscopic dime 
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riFTH AVENUE HOSPITAL 


LENOX HILL HOSPITAL 


Thursday 

WestlCY M Hunt— 2 Otolaryngological operations and 
demonstration of cases 

hnday 

LeGr^nd H Hardy and Z H Ellis — 2 Ophthalmo 
logical operations and demonstration of cases 


Thursday 

John Lernan and G E Obfrrcvdee— 9 Bronchoscopic 
clinic 

RtiDOLP C Dcnig, John J Reid and F Vincem GuinEE 
— 2 rye operations 

CORRECTION HOSPITAL 


MIDTOVN HOSPITAL 

Rat'mond I OSEY — 2 Ophthalmological surgery 

Tiiesda\ 

Benjamin TREUDENrALL— 9 30 Nose and throat surgery 
ST VINCENTS HOSPIT\L 
liondiy 

John D Rfrnan — 2 Bronchoscopic dime 

Tuesday 

John JI Lore — 2 Bronchoscopic clinic 


Monday 

James W Smith— 2 Ophthalmic surgerj 
Friday 

Joseph Rosenberg— 9 Tar nose and throat clinic 
METROPOLITAN HOSPITVL 
Thursday 

j ^ \\ Hetrick and staff — 10 Surgery of the nose and 
throat 


IURLEM HOSPITAL 

11 ednesday 

L Hubby — 2 Otolaryngology 


G 0 U\CRNEUR HOSPITAL 


MISERICORDIA HOSPITAL 


Friday 

\\ iLLtAii L Gatewood — j Nose and throat clmic 


Tuesdav 

Robert E Buclltii — 2 Ear nose and throat operations 


CLINICS IN BROOKLYN AND LONG ISL\ND HOSPITALS 


BROOKLYN EYE AND E\R HOSPITAL 
Tuesday 

C G Crane, r H L\sHrR and F J McCamuon — a 
Ear, nose and throat clinic 

J Ohu.D Bishop, and F C Place — 2 Fjeebme 

n ednesday 

StaS — 9 Special clinical demonstrations m ophthal 
mology and otolaryngology 

H H Waugh, James ^Gidrew and L M Beret — 2 
£>e clinic 

r L Tucker, W Herbert and I G CasierOn — 2 Ear, 
nose and throat clinic 

Thursday 

L G Crane, F H Lasker and F J McCammov — 2 
Ear, nose and throat chiuc 

J Okly, D Bishop ind F C Place— 2 Eye dime 

rrida\ 

II H Waugh, James Andrew and I M Beery— 2 
Eye clinic 

r L Tucker, W Hi rbert and I G Cameron — 2 Ear, 
nose and throat chnic 

BROOKLYN HOSPITAL 
n ednesday 

C G CRtNT; — 2 Far, nose and throat operations and 
bronchoscopic clinic 

Fridav 

C G Crane — 2 Far nose and throat operations and 
bronchoscopic clinic 


VWCKOFF HEIGHTS HOSPITAL 
Tuesday 

Robert L Moorhead — 2 Nose and throat clinic 

Carl Mueller, Sr —3 Ophthalmological operations 
TI ednesday 

CtrlH Mueller Jr — 2 Nose and throat clinic 

Irving Cameron— 3 Nose and throat clinic 
Thursday 

Robert L Moorhead — 2 Nose and throat clinic 

Carl Mueller Sr — 3 Ophthalmolo ical operations 
F riday 

Carl H Mueller, Jr — 2 Nose and throat clinic 

Irving Cvmeron — 3 Nose and throat clinic 

ST CATHERINE’S HOSPITAI 
Tuesday 

S H deGoste — 2 Ear, nose and throat clinic 
11 ednesday 

Joseph E Golding — 2 Ophthalmology 
Thursday 

G GAieravNATm Fisher — 2 Fat, nose and thioat thme 
CALEDONIAN HOSPITAL 
Tuesday 

John W Durkee — 2 Otology 
Thursday 

JottN AY Dlrkfe — 2 Otological operations 



SURGrR\, GYNECOLOGY AND OBSTETRICS 


1T98 


LUnrCRW HOSPITAL 

Tuesijy 

A Gilucas— Q Ololatyngology 
U tdnad,ty 

I’lTrRKEti— 9 Otolaryngology 
Thiirsdiy 

A GnxfCAS — p Otolaryngolo^rv 
I Fov \\ CftEiV — 2 OphthalmoloRical clinic 

FfiJjv 

Pfter Krit — 9 Otolaryngology 

Onini RLAND HOSriTM 

r(irii2.iy 

John H IUilev and staff — 1 Tyc clinic ojicnlions and 
ilcmonstraiion of ca^os 

11 cdnKdjv 

F II Lasher and staff— 2 Nose and throat clinic, opera 
lions bronchoscopy iWmonstraiion of cases 

KINGS COUNT\ KOSlITU 
TiKsJjy 

J DiRKEtandM G Goudes-^ Oiolatynjroto«> 
n tdntsity 

J Oni.Yancl\S Moehle— 2 I je surgery 
J W Di-BkEFandM C Myerson— 1 OtoUryngoloky 
C \ Harciti— J I ye eliMC 

MPTHouiST rriscor \r homitu 

(I edntsj^y 

C 1 Stone C A Avoerson T S Stsm ami II 
Gu DHiix— J Otohryngolo),v 

friJjv 

C L Stone C A An-dersiin I \ Sintje ami II 
GleoiHll — 2 Otolaryngology 

ST M\R\ S KOSlITU 

G I IJErtv— 2 N’osc and throat cfmu: 

rftnrjif IV 

G r Deily— 2 Nose ami throat clinic 

J\MAIC\ llOSl ITNL 
I Richmond HiJJ) 

11 nfnod IV 

J Kan*e — 2 r>c ear no c and throat dime 
Th/ndjy 

A J SiiEKTER— J lye ear nose and throat clinic 

MAR\ 1 MM\CULATI IIOSUT'iL 
(Jamaica) 
rnrrifuv 

KamelS Cenmno— () Nose and throat clinic 
U fdnesdjy 

roll ASP FROTHivniASi — 9 Nose and throat clinic 


ST JOHN’S HOSPITAL 

Tuesday 

John r Baker— 2 Otolaryngology 
II rdnciifdy 

Robert I MooRnEsn — 2 Otolaryngology 
Tliiirjiljy 

Jons I* lUKfR — 2 Otolaryngology 
Friday 

Robert I Moobitfad— 2 Otolaryngology 
JIUJSII HOSPITU 
THfjrfjV 

ruAAARoI Bercer— 2 So« and throat opentions. 

IS fJiietJiy 

I intiP LE!BO\\TrE~2 Nose and throat clinic 
TJiursiijv 

t-DiA ARD T Bercer— 2 Nose and throat operations. 

Fndiy 

I mtiB 1 EiBownn— 2 No« and throat opetaiiona. 

«:T PITI KS HOSPITU 

TiifsJjv 

\ Keenan— 2 Nose an I throat clinic 
B rJtfsJjy 

M C CotoEN— 2 Bronchoscopy 
Thursday 

M r CoiDEN— 2 Nose and throat clinic 

lose ISLWD COLU Gl HOSPITAL 
riirrifjv 

C \\ Stickle— 2 l.anngoIoKy 

II M SuiTii— 2 Ophthalmology 

CRrLNTOlN'T TIOSl IT\L 

)J rdneuijy 

JiKFrii I BnAtNSTTtN and staff— 2 Nose and throat 
dime 

N\SS\U HOST IT \L 
(Mmcolal 
tridiy 

H 11 SuiTit— 9 Nose and throat dime 

NORTH COUNTPN COMMUMTA HOSPITAL 
(Glen Coic) 

Friday 

O H Ci»x — Q Nose and throat operations 

ST JOHNS HOSriTU 
(l/jng Island City) 

FriJjy 

PJ KrsNfnA and staff— 2 Bronchoscopy 
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ABDOMEN, Ideal* and art of surgery, 373 , Serious intra 
* abdotmnal trauma ivithout CTternal evidence of 
violence, 767, Spinal anesthesia m surgery of, 89S, 
Jiatang and dosing of incisions of, loio 
Vbnormaljties, Pathogenesis, diagnosis, treatment of 
bmncJuecMsis, 406 

Abrodil, Excretion pyelography with, 254 
American College of Surgeons— 

Address of Retiring President— Military obligations 
of the medical profession, Jlaj Gen Memtte W 
Ireland, 485 

Address of Welcome, Eldndge L Eliason, 484 
American College of Surgeons, scientific medicine, and 
the public, 613 

Diurd on Industrial Medicine and Traumatic Surgery, 
005 

Board on Medical Motion Picture Films, 6to 
^ncer Conference and Symposium, 522 to 556,625 

Case records honor list and priae aivard 4gi 

Clinical Congress, Twentieth Annual, The scientific 
program of, ed 47g, The dimes of. ed 480, Com 
rattee of Arrangements, 6r2, MTiy does Amcncin 
^ilegc of Surgeons come to Phtladelplua, 614 
first annual meeting, announcement 1:70 
Clinical Research, Obligations of American CoUege of 
Surgeons to medicine and to the public, 408, 
Department of, 60a 

wmmittee on Treatment of Fractures, 603 
Con^ttce on TYeatraent of Alabgnant Diseases, 604 
Conference on Elcctrosurgcry, 502 
Conference on Traumatic Surgery, 560 to 594, Con 
seivation of human life and limb following acuden 
wi injuries, how can the Amencan College of 
burt,eons aid m the prevention of this enormous 
human wastage, 626 
ConvocaUon Eighteenth, ed 483 
Credentials Committee, Report of, 609 
tee Splitting, Obhi,ations of the American CoUege of 
ourgwns to medicine and to the public, 498 

Address — Obligations of the Amencm 
*3* Surgeons to meicine and pubhc, 498 
tteaith mventonums in the hospitals, 498 

Standardizabon, ed 480, 49S, Conference, 

laaugvual Addres» — The Humanities of hicdiune, 

C Jeff MiUcr, 488, ed 479 

lorary and Department of Literary Research, 498, 
Kpott, 6n 

John B Murphy Oration — Ideals and the Art of 
Surgery, prof G Grey Turner, 273, ed 479 
Officers elected 6x2 

presentation of candidates and honorary fellows, 491 
Address — The doctors of fiction C Jeff 
Miller, 493 

Radio Broadcastmg, firj 
cpstry of Bone Sarcoma, 606 

Provincial Sectional Meebngs, 498, 607 
Journal of Cancer, ed 013 
Swety for the Control of Cancer, State-aided 
rancer clinics m Massachusetts 539, Oigani^aUon of a 
tumor clinic m a general hospital, 532, Cancer Con 
^tence and Symposium, 542 


Vnaerobic organisms m catgut Sterility of catgut in relation 
to hospital infections w ith an effectn e test for sterili tv 
of ca^t, 430, 647 ^ 

Aruesthesia, Influence of cervical parav ertebral, upon pulse 
rate during operations upon the tone thyroid glmd 
25 Technique of thyroidectomy, 338, Pathology of 
spread of cancer of rectum and its bearing upon the 
surgery of the cancerous rectum 350, Surgical treat 
ment of cerebral tumors technical cons]deratl0^s .81 
Practical experiences in electrosurgcry, 3ri, Experi- 
mental studies of effect of amytal upon fetus and its 
transmission through the placenta 0/ white rat, 842 
Infiltration, and its use in fractures 887, Spinal m 
abdominal surgery S9S Effect of ephednn on circula 
tion of dogs during spinal, 953 
\natomy, Fasbuons m surgery ^ 266 
Anhie Jmtorctroperoneal route m the operative treatment 
0/ fracture of malleolus vvith postenor marginal frag 
menf 67 

Anus Anal sphincter and pathogenesis of anal fissure and 
fistula 93r 

Apparatus Murphy button Ideals and the art of surgery 
273, Brain surgeiy chair Surgicaltreatment of cerebral 
tumors technical considerations, 381 
Appendicitis Tragedy of, 631 Study of acute appendicitis 
from 1919 to 1929 for purpose of evaluating the benefit 
from staff conferences 644, ed 1038, R6le of surgery 
m reducing cost of medical care, ed 1172 
Appendix Ideal* and art of surgery, 273, Spinal ansisthesia 
in abdominal «urgery 898 

Arm Treatment of fractures by skeletal traction, 573 
Artery Aneunsm of pulmonary, 1139 
Arthrodesis of hip special reference to method of securing 
ankylosis m massive destruction of joint 863 
Astrocytoma, F xpenences with cerebellar, critical rev lew of 
seventy six cases 129 

Ateicctasi* Postoperative lung comphcations ed 120 
Autopsies, their value and certain factors that will in 
fluence then increase, 648 

B acillus Eiwlogical r6le of gas forming, m experi 
mental b k peritonitis 205 
Bacteriology Fashions m surgery ed 266 
Bell Telephone System, Medicine in industry from stand 
point of executive, 587 

Biceps brachii Rupture of supraspinatus tendon 579 
Bile ducts. Secondary plastic repair of common duct, new 
aid m finding the proximal stump, ityi 
BUe salt, Etioli^ical rfile of gas forming bacilli in experi 
mental bile pentonitis, 205 
Biliary tract, visualization with radiopaque oils, 92 
Bladder, "^nsplantation of ureters to sigmoid, experi 
mental study in dog* 212 Treatment of malignant 
tumors of unnary, 312, Diverticula of urinary, 324, 
Electrosuigery m diseases of gemto unnary system, 
515, Primary malignant tumors of ureter, 793, 
ciweal apphcations of bladder tumor pathology, 979, 
Vescal neck obstruction with presentation of new 
uistromcnt for its relief 1007, Histological study of 
penvagioal fascia in nullipara, 32, cor 1040 
Blood chemistry determinations, Acute mtestinal ob 
stiuction, 70Z 
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lUood vessels, \ aticosc ulcers, treatment with the ‘ rubber 
sponge or venous heart” and supportive bandage, 
1164 

Bone Treatment of compound injuries, 371 Lpiphyscal 
chondromatous giant cell tumors of upper end of 
humerus 543, rhjsical therapy in fractures of both 
bones of leg 364 1 pithelization of cavities of and 
calcification of fibrous marrow m chronic pyogenic 
osteora>elitis, 7S0 Skeletal distraction desaiptionof 
apparatus 893 I urthcr observations on transplanta 
tion of epiphyseal cartilage plate 958 
hnin Lxpcncncewithcerebellarastrocytomas cndcalre 
view of seventy six cases 119, fashions in sup^ery.eJ 
j 66, Surgical treatment of cerebral tumors technical 
considerations 381 Cranial sinus thrombosis opbthal 
mologic aspects 464 Neurosurgictl aspects of sinus 
thrombosis from standpoint of ophthalmology 471 
Rhmological aspects oi cavernous sinus thromliosis 
474 Dectrosurgical unit as an aid to the neurologic 
surgeon 505 Head injunes of moderate degree, review 
of one hundred cases fifty Ventricular studies 576 
Breast Technique of complete removal 71 1 leclrosurgical 
unit as aid m general surgery s *3 Muscle involve 
ment in cancer of its relation to primary radium treat 
ment ^49 Cancer of analysis of one hundred and 
eight cases of and clinical index of malignancy, 1001 
Broad ligament Treatment of pelvic cellulitis surgical 
drainage of parametric exudates itsi 
Broders index of malignancy Medical treatraenl of cancer 
ed 119 effect of treatment m cases of carcinoma 
studv of alteration of malignancy in metastatic 
growths after removal or imdaiion of primary 
growths 8 >4 

Bronchiectasis fathogenesis diagnosis and treatment of, 
406, Congenital cystic disease of lung S 47 
Bunion Radical cure of hallux valgus (bunion), sub* 
articular resection of head of metatarsal bone 776 
Dursa Conservative treatment of prepatellar bursitis 
study of twenty seven consecutive cases with follow 
up 87 

C ANCrR Medical treatment of ed 119 programs ed 
481 conference and svmposium 5 jj, institutes 5*1 
Tumor clinic of Massachusetts General Hospital, 519 
Organuation of tumor clinic in general hospital 531, 
The M estchester plan countv method for cancer con 
trol S33 State aided cancer clinics in Massachusetts 
536 American College of Surgeons cancer campaign 
541 MukIc involvement in breast relation to primary 
radium treatment 549 flow soon should colostomvM 
performed in Cases of inoperable of rectum 554, How 
public can assist in reducing raortalitv of 6ro 1 re 
ventionof 6ii The norld fights 671 Lancer mraace 
627 What cancers can be cured 613 of face and 
mouth 624 \mencan College of Surgeons and 625 
Effect in treatment in cases of, study of altcraUon of 
mabgnancy m metastatic growths after removal or 
irradiation of primary growths, 824, Radium in treat 
ment of of vagina 884 

Cancer diagnostic dimes State aided cancer clinics in 
Massachusetts 540 

Cancer hospitals clinics institutes 522 DescnplKm of 
Cancer hospital of the state institute for the study of 
malignant disease C2C Tumor clinic of Massachusetts 
General Hospital 529 Organization of tumor clinic in 
general hospital S 3 * The W estchester plan county 
method for cancer control, 533 State aided cancer 
cUnirs in Massachusetts 536 
Carbon dioxide after operation, Postoperative lung com 
phcations, ed iso 


Carcinoma, Pathology of spread of cancer of rgetum and its 
bcanng upon surgery of cancerous rectum 350 
Care, Absorption of special charges in hospital 649 Com 
parison of certain factors essential to success of hospi 
tal 6$o Cost of hospital 657 
Cartilage internal and external of knee Derangement of 
56S, further observations on transplantation of 
epiphyseal plate 9^8 
Coscrecoids and clinical conferences 662 
Cataract operation study of details 452 
Catgut Sterility of, in relation to hospital infections with 
effective test for stenlit^y 430 647 
Cells inlerfollicular of thyroid gland follicular destruction 
in normal th>roid of dog with consideration of re 
lation between follicles and 22S 
Cellulitis, Treatment of pelvic, surgical drainage of 
parametnc exudates itxi 
Central credit bureau scrv ice for hospitals, 6^6 
Central dressing and supply room 6,8 
Charges, special Absorption of 640 
Children Fxpcricnce with cerebellar astrocytomata in 
cntical review of seventy SIX cases 120 Fundamental 

K iinciplcs in treatment of acute empyema in 3S6 
iiagnostic value of uterosalpin(,ography in pre 
adolescent ovanan torsion 723 Congenital cystic dis 
ease of lung 747 

Choleoatogranhy, ItiUary tract visualization with radi 
opaque oils 91 

Clinical conferences Case records and 662 
Ginical research, Ideals and the art of surgery, 273 
Colds Prevention of, 613 
Colon Polyps of large intestine, 1136 
Community. Hospital and the, 636 
Complications I ostoperative, Effect of ephedrin on cir 
culation of dogs during spinal anesthesia, 953 Son 
specific pentoneal immunization 1093 
Conc^tioo ESrot of injection of fenwe sex hormone 
((TStnn) on and pregnancy In guinea pig 713 
Contneturts of hand 367, neurogenic Surgical treatment 



after txasion of, m early weeks 5* 

Cranium, 1 ashions m surgery ed 266 Surgical treatment 
of cerebral tumors, technical consnleraiions 381 
Cranial sinus thrombosis ophthalmological aspects 
464 Head injunes of moderate degree review of one 
hundred cases wcluduig fifty ventricular studies, 376 
CnppW child 627 

Cushing Han e>, The humanities of medicine, 4SS 

D \C 0 STA, J Chalmers The humajiitics of medicine, 
4S3 

Darracb The humanities of medicine 4SS 
Diagnosis, dillerential Importance of roentgenographic 
examinations in acute cases of circumscribed or diffuse 
pentonlus, 804 

Diaphragm Serious intra abdominal trauma without ex 
temal evidrnce of violence 767 
Dietetics The dietary department of a modern hospital 

Disewi? of Infancy and childhood Mixed tumors of kidney, 
study of seventeen cases, i Graves consutuUon 
(Warthin), 43 congenital cystic of lung 747, Ifods 
kin s, Lymphosarcoma of neck 813 Simond s Inter 
relationship of pituitary to endocrine system with re 
marks on treatment of pituitary disorders based upon 
observations in scries of three hundred thirtj four 
cases 1069 

Dispnqiottion, Diagnosis of, 963 
Doctors, of fiction 493 



SUBJECT INDEX TO VOLUME LII 


Duodenum, Acute perforated ulcers of stomach and 
duodenum, report o! one hundred five cases, 778, 
Surgical treatment of duodenal ulcer, logg 

E ar, RhmologicaJ aspects of cavernous smus thrombosis, 
474 

Education, Fashions in surgery, ed 266, Preparation for 
ophthalmic practice, 446, TaU-ing picture in medical, 
634, Hospital’s teaching responsibility, 631 
Electrosurgery, Electrosurgical unit as an aid to neurologic 
surgeon, 50^, in goiter operations, 508, Practical ex 
periences in, 511, Electrosurgical unit as an aid m 
general surgery, 513, m diseases of genito unnaty 
system, 515, Attempts to express mathematically the 
heahngot mectrosurgical wounds, 516, in treatment of 
mahgnant disease, 518, Some phases of, from ex 
penmental standpoint, 519, 520, Report on research 
on, £21 

Empyema, Fundamental pnnaples in treatment of acute, 
386 

Endocrine glands, Hyperplasia of endometrium and 
hormones of anterior hypophysis and o\anes, 1051, 
Interrelationship of pituitary to endocrine system with 
remarks on treatment of pituitary disorders based upon 
observations m three hundred thirty four cases, 1069 
Endomtliium, Concerning etiology of hyperplasia of, 
222 

Ephedrm, Effect of, on circulation of dogs dunng spinal 
anassthesia, 933 

Epididymitis, Stenhty in male, 330 
Executive, Jlediciae in industry from standpoint of, 587 
Eye, Preparation for ophthalmic practice, 446, Cataract 
operation, study of aetads, 452, Cranial sinus thiombo 
si», ophthalmologic aspects, 464, Neurosurgical aspects 
of sinus thrombosis from standpoint of ophthalmology, 
4U« Save your e>e8, 035 

EyebaU, Some phases of electrosurgery from expenmental 
standpoint, 520 

Eyehds, Rhinological aspects of ca\ernou3 smus thrombo- 
sis, 474 

"OACE, Cancer of, and mouth, 624 

Fallopian tubes, Vaginal exti^ation of uterus and 
adntxa on both sides, 233 
Family doctor, ^^^lO is your, 628 

Fascia, perivaginal, Histolopcal study of, in nullipara, 32, 
cor 1040 

Fat, Surgical importance of brown, 665 
Feet, Treatment of fractures by skeletal traction 573 
Femur, Infil tration amesthesia and its use in fractures, 
887 

Fibula, Juxtorctroperoneal route in operative treatment of 
fracture of malleolus with posterior marginal fragment, 

67 

Fingers, Physiological reconstruction of thumb after total 
loss, 245, Treatment of fracture by skeletal traction, 
573, Immediate treatment of injuries of band, 594 
Fissure, anal, Anal sphincter and pathogenesis of, 921 
Follicles, Folbcular destruction m normal thyroid rf dog 
with consideration of relation between follicles and 
mterfolhcular cells, 228 

Foot, Surgical treatment of neurogenic contractures 360 
Radical cure of hallux valgus (bunion) subarticular 
resection of head of metatarsal bone, 77® 

Fractures, Treatment of compound injuries, 371, Splint 
grafts m treatment of delayed and non union of 
fractures, 376, Ph>sical therapy m, both bones of 1^, 
564, Treatment of, by skeletal traction, 573, Infiltra 
tion anesthesia and its use m, 887, Skeletal distraction, 
des>.nption of apparatus, S93 
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G all bladder, Biliary tract visualisation with radi- 
opaque oils, 92, Electrosurgical umt as aid m general 
surgery, 313, Squamous cell carcinoma of gall bladder, 
831, Spinal anesthesia m abdominal surgery, 8g8, 
Pathogenesis of acute dilatation of stomach, 1075 
Gas bacillus infection. Treatment of compound injuries, 371 
Gastro intestinal tract, Submucous lipomata of, report of 
twenty eight cases, lor, Infective granuloma, non 
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